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On the Quadrature of the Circle, by the Editor. 

A.truovucnu the prac ticability of making a perpetual motion is a 
question settled in the negative by every man well versed in the 
principles of mechanics; and although those acquainted in the higher 
geometry, have given up the attempt to square the circle, or, in 
other words, to find a square the area of which shall be exactly 
equal to that of a circle whose diameter is given; we are yet not un- 
frequently amused, through the medium of the journals of the day, 
with the assurance, that what has eluded the researches of the most 
able engineers, and the most profound mathematicians, has been 
luckily discovered by some sciolist, without the use of the midnight 
lamp. Ina former numbe r of this journal, we gave some account of 
the most prominent schemes of perpetual motion, and it is our de- 
sign in the present article to notice the attempts which have been 
made to square the circle. 

We have been directed to this subject by some recent publications 
in the papers of Washington city, in which a gentleman in one of 
the public offices, has tr iumphantly announced his most complete suc- 
cess in this difficult, if not impossible problem; and informs us that 
he has entrusted his secret to fifteen individuals, all of whom are per- 
fectly satisfied of the correctness of his principles. Weare not told 
iow many out of the fifteen are capable of forming a judgment upon 
the subject, but we happen, however, to know that at least one of the 
number is unacquainted with the meaning of decimals; and we also 
know that those most capable of deciding the question are not, and 
have no desire to be, of the number of the initiated. A few years ago 

Vou. VILI.—No. 1.—Jvury,1831 1 


2 On the Quadrature of the Circle. 


a similar announcement was made in the Richmond papers; but when 
the plan was presented to the public, it proved to be one of those 
gross mechanical modes of approximation, which have been repeat- 
edly proposed. A cube and a sphere were to be made, and their re- 
lative masses ascertained hydrostatically. An approximation as 
inferior to that which the mathematician has obtained, as matter is 
inferior to mind. Others have proposed to’cut a square and a circle 
out of a plate of metal, or other substance, both equal in thickness, 
and then to weigh them, ignorant of the fact that neither the weight 
or dimensions of such articles is capable of being ascertained with a 
millionth part of the correctness with which the mathematician has 
squared the circle. 

The subjoined account of what has been proposed, and done, upon 
this subject, is abstracted entirely from Monruc a, as contained in 
his ¢* Recreations in Mathematics,” translated by Hurron. 

Montucla divides those who have pursued this inquiry into two 
classes; the first, geometricians, who, aware of the difliculty or im- 
mccop | of the problem, have not been led away by illusions, but 
1ave contined themselves to the finding out the most exact methods 
of approximation. ‘The other class, those who scarcely acquainted 
with the elements of geometry, and hardly knowing on what princi- 
ple the problem depends, have twisted and turned the circle in every 
direction, and have laboured, like the unfortunate Ixion, eternally 
rolling the heavy burden, without bringing it any nearer to its place 
of destination. When one error is pointed out to them, they soon 
return with their propositions in a new, but equally contemptible 
form; and unhesitatingly contest the best established truths in the 
elements of geometry, appearing to believe themselves specially ap- 


pointed by Heaven to reveal truths to mankind, the discovery of 


which is withheld from the learned, that it may be bestowed upon 
idiots. 

In the time of Aristophanes, the question of the quadrature had 
already become celebrated, as in order to ridicule Meto, he intro- 
duces him on the stage, promising to square the circle. 


We first find in the writings of Archimedes, the announcement of 


the truth, that the circle is equal to the rectangle of half the circum- 
ference by the radius. Still something more was necessary, namely, 
to determine the proportions between the circumference and the di- 
ameter; and although he was unable to accomplish this with mathe- 
matical precision, he showed that the diameter being 1, the circum- 
ference would be more than 54°, and less than 338, or 3}. 

Since that time, if great exactness be not required, in order to 
find the ratio of the diameter to the circumference, the proportion of 
1 to 3}, or of 7 to 22 is employed; that is to say, the diameter is 
tripled, and } of it is added: this seventh is never neglected, but by 
the most ignorant workmen. 

Among the modern geometricians, the first who made any addition 
to our knowledge on this subject was Peter Metius, of the Nether- 
Jands; whose name was mentioned in connexion with the discovery 
of the telescope in our last number. Ile ascertained that the propor- 
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tion between the diameter and the circumference of the circle was 
very nearly expressed by the terms as 113 to 355; the error being 
scarcely the ten- millionth part of the circumference. 

The celebrated James Gregory ofjScotiand, undertook, in the year 
1668, to demonstrate the absolute impossibility of the quadrature of 
the circle, and although his conclusions were not universally admit- 
ted, they have never been disproved. He gave several very inge- 
nious methods for approaching nearer to the measure of the circle 
than had been previously done. 

The numbers expressing the proportions between the diameter of 
a circle and its circumference were carried out by M. de Lagny, to 
127 figures, or decimals; by which it was shown that if the diameter 
be represented, by unity, followed by 127 ciphers, the 128 figures 
which he has given as representing the circumference, and which 
commences with 314, and terminates with 446, will be less than the 
circumference, whilst it will be greater if the last figure be increas- 
ed by unity. If we suppose a “circle, the diameter of which is @ 
thousand million times greater than the distance of the sun from the 
earth, the error in the circumference would be a thousand million of 
times less than the thickness of a hair. 

Euler has pointed out the method by which we may go still fur- 
ther, but there are few who would not pronounce the labour to be 
superfluous. The supposition, therefore, that there is in England a 
standing reward of £10,000, or of any other large amount, awaiting 
the discoverer of the quadrature, must be placed among the pre- 
vailing vulgar errors; for with all her liberality, Britain does not 
give such rewards for the discovery of that which would be of no prac- 
tical utility whatever. 

Among those who have miscarried in their attempts to solve this 
problem, or who have fallen into ridiculous errors respecting it, the 
following are noticed by Montucla. 

The celebrated Joseph Scaliger, who had no great esteem for geo- 
metricians, desirous of showing to them the superiority of a man of 
letters, in solving, by way of amusement, what had so long puzzled 
them, attempted the quadrature of the circle, and seriously | imagined 
that he had discovered it. ‘The quantity which he gave was a ‘little 
less than the inscribed dodecagon. It was therefore an easy task to 
refute him, which was done by several mathematicians. The only 
effect produced upon Scaliger was, to throw him into a violent pas- 
sion, and induce him to pour forth a torrent of indecent abuse upon 
the geometricians, and to confirm him more than ever in the opinion 
than they were destitute of common sense. 

The celebrated Danish astronomer, Longomontanus, pretended to 
prove that the diameter of a circle is to the circumference exactly 
as 100,000 is to 314,185. The famous Hobbes imagined also that 
he had discovered this long sought secret; and upon being refuted by 
Dr. Wallis, he published a work with a design to prove that the 
whole system of geometry was founded upon false reasoning. 

A certain M. Liger pretended that he had found out the “quadra- 
ture of the circle, and commenced by demonstrating that the square 
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root of 24 was the same as that of 25; and of 50 the same as that of 
49. This he attempted, not by geometrical reasoning, which he set 
at nought, but by mechanical contrivances, aided by figures. 

M. Clerget made the wonderful discovery that a circle is a poly- 
gon with a determinate number of sides, and he thence deduced the 
magnitude of the point where two unequal spheres touch each other. 
He demonstrated also the impossibility of the motion of the earth. 
The affinity of these questions with each other has never ‘been per- 
ceived by any other philosopher. 

M. Mathulon, a manufacturer of stuffs at Lyons, undertook to act 
as a geometrician and mechanist, and in support of his pretensions 
announced that he had discovered the quadrature of the circle, and 
the perpetual motion. He deposited 1000 crowns to,be awarded to 
any person who should prove that he was in error. M. Nicole effectu- 
ally did this, and the thousand crowns were awarded to him, and 
were presented by him to the general hospital at Lyons. 

A similar offer of a sum nearly double the amount, was afterwards 
made by an individual more distinguished for the possession of mo- 
ney than of mathematical learning. His method was to divide a 
circle into four equal parts by perpendicular diameters, and then 
to turn these quadrants with their four right angles outwards, so as 
to form asquare, which square he pretended was equal to the circle, 
although it was manifest that the parts could touch each other in 
points only, instead of in their whole extent. Three persons appear- 
ed as claimants for the reward, so ridiculously offered, but the tri- 
bunal at the Chatalet decided that a man’s fortune ought not to suffer 
from the errors of his judgment, when those errors were not prejudi- 
cial to society. The author of this offer obtained a sentence from 
the Academy of Sciences, which was that he should study the ele- 
ments of geometry; he, however, was still convinced that he had 
been treated with gross injustice, and that future ages would blush 
for that in which he lived. Although but few of the pretenders to 
this discovery cut a figure so completely ridiculous, it is nevertheless 
true that their propositions have all of them had their foundations in 
ignorance of geometry. 

It may be acceptable to those unacquainted with geometry, to 
learn how a very close approximation may be made to the ratio be- 
tween the circumference and the radius of a circle, which is in effect 
the same as discovering the quadrature. If a polygon of any num- 
ber of sides be inscribed within a circle, and another be circumscrib- 
ed, both touching it, the two areas thus formed can be ascertained 
by mensuration, and the exact circumference of each figure may be 
readily ascertained. Now it is evident that the circumference of the 
circle must be greater than the one, and less than the other of these 
polygons. Wellebord Snell, a countryman of Métius, laboured as- 
siduously on this subject; he calculated a series of polygons, up to 
5,242,880 sides, so that when it is pretended that a proportion be- 
tween the diameter and circumference of the circle, his table fur 
nishes the mode of refuting the pretension. 

There is an ingenious and simple mechanical mode of proving that 
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the area of the circle is equal to the rectangle of one-half the circum- 
ference, by one-half the diameter. Or, in other words, is equal to 
that of a right angled parallelogram, two of whose sides are equal to 
one-half the circumference, and the other two to one-half the diame- 
ter. Suppose a circle to be taken, and radii to be drawn from its 
centre to its circumference, numerous, and at equal distances from 
each other; then let this circle be divided into two parts, each a se- 
micircle; cut through the radial lines from the centre close to the 
circumference, and open each semicircle out, so that the semi-cir- 
cumference of each part shall become a straight line, the points of 
one piece will fit exactly into the spaces of the other, and the rectan- 
glein question will be formed. 


On the Application of Anthracite Coal to the Drying of Tobacco. By 
Erskine Hazarp, £sq. Engineer. 
TO THE EDITOR OF THE JOURNAL OF THE FRANKLIN INSTITUTE. 


S1r,—I noticed in your valuable journal for this month that a pa- 
tent had been taken out for a plan for curing tobacco. It immedi- 
ately occurred to me that this object could be very easily effected by 
placing a grate, with a Lehigh coal* fire in it, in a ¢¢ tight house” 
in which the tobacco is hung. ‘The stove or grate to be a moveable 
article to be placed on the earth floor without any connexion with 
stove pipe or chimney—the crevices in the roof will furnish a suffi- 
cient vent for the gas. This stove or grate is simply a sheet iron 

— cylinder 12 to 14 inches diameter, and of the same 

Alength, with a grate at the lower end of it to hold the 
coal, and open at top, supported by three legs rivetted 
to it. It should have two eyes or handles rivetted to 
the top for the purpose of running a small bar of iron 
through, by which two persons can readily carry it 
while ignited from one place to another, or two holes 
punched through the cylinder near the top will answer 

. the same purpose. 

Ina larger building, two or more of these stoves may be used and 
will produce any degree of heat that may be desired, and they will 
not cost more than two or three dollars each. 

No danger need be apprehended of the gas arising from the com- 
bustion producing any unpleasant flavour in the tobacco—of this, 
the experience of the brewers who all dry their malt on this princi- 
ple by permitting the gas to pass through the body of the grain on 
the kiln, and of many families in this city who constantly bake their 
bread, cakes, pies, puddings, &c. in the gas, (also on the same prin- 
ciple,) without imparting any pecnliar flavour to them, is sufficient 
evidence. 

It is very common at Mauch Chunk, when seasoned lumber is re- 
quired, to pile the green lumber on posts, about eight feet above the 
ground, and enclose the whole with boards tacked to the pile to con- 
fine the heat, and then introduce a grate with coal into the inclo- 
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sure. The whole pile is thus completely dried in 6 or 8 days, and 
requires no other attention than to renew the coal in the grate three 
times in twenty-four hours. The Lehigh coal will be found a very 
convenient article applied in this way in all the processes where dry- 
ing is requisite, and particularly in kiln-drying corn. By removing 
the grates from the building while the ashes are shaken out and the 
grate replenished with coal, no inconvenience will be experienced 
from dust. 

As persons who are not accustomed to the use of Lehigh coal, may 
wish to try this plan, it may be well to state the mode of kindling 
the fire. Cover the grate with a thin stratum of Lehigh coal, then 
add a quarter of a peck of charcoal—apply your fire, fill up the grate 
with Lehigh coal, and then et it alone. ‘To renew the fire—with a 
crooked poker clear out the ashes from the bottom of the grate and 
fill up with fresh coal. The bars of the grate should be an inch and 
a quarter apart.* 


FRANKLIN INSTITUTE. 
Monthly Meeting. 


The stated monthly meeting of the Institute was held at their Hall 
on Thursday evening, May 26, 1831. 
Professor ALexanpver 1). Bacue was appointed chairman, P. 7. 
The minutes of the last meeting were read and approved. 
The following donations were presented to the Institute, viz. 
By Matthew Carey, Esq. 
Marriott’s Dictionary, 2 vols. quarto. 
Cobbett’s Weekly Register, 1 vol. 
By Reuben S. Gilbert. 
The Laws of the Province of Pennsylvania, collected in one vo- 
dume by order of the;Governor and Assembly of the said Pro- 
vince, 1714. * 
The Cabinet of Natural History and American Rural Sports, 
first 5 numbers. 
By James Rowland, Jr. 
Elements of Chemistry, by M. J. 4. Chaptal. 
Physical and Chemical Essays, translated from the Original 
Latin of Sir Torben Bergman, by Edmund Cullen, M. D. 
A System of Practical surveying. 
By James Mease, M. D. 
Archives of Useful Knowledge, 3 vols. 
The corresponding secretary laid on the table the following works, 
received in exchange for the Journal of the Institute. 
Recueil Industriel, for November and December, 1850. 
Bibliothéque Physico-economique, for January and February, 1831. 
Annales de Chimie et de Physique, for October and November, 1850. 


* The difficulty upon this subject is to bring the coal and the tobacco toge- 
ther; they are the products of different regions, and where tobacco grows wood 
is plentiful and will be used.—Enrror. 
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Bulletin de la Societé d’ Encouragement pour ’ Industrie Nationale, 
for October and November. 

Progranmes des Prix proposés by la Societe d’ Encouragement 
pour U Industrie Nationale, pour étre Décernes, en 1831, 1832, 1833, 
et 1835. 

Annales des Mines, No. 3, Vol. 7. 

American Annals of Education and Instruction, for May. 

Magazine of Useful and Entertaining Knowledge, for April. 

Ladies’ Book, for May. 

Casket, for May. 

The Southern Review, for May. 

Southern Agriculturist, for January, February, March, April and 
May. 

Museum of Foreign Literature, Science, and Arts, Vols. 14, 15, 
16, 17, and Nos. 1, 2, 3, 4, 5, of vol.18. 

The chairman of the Committee on Inventions stated, that the 
committee had been engaged during the past month in examining 
several inventions submitted to them, and reports on some of them 
would be prepared to be submitted to the Institute at their next 
meeting. 

Professor Johnson made some remarks on the subject proposed 
for discussion this evening, viz. on the best mode of securing the 
boilers, cylinders, and all other parts of steam engines against loss 
of heat by radiation and conduction, when it was on motion continu- 
ed as the subject for the next meeting. 

Dr. Hays rose, and after some prefatory remarks, stated in sub- 
stance as follows. ‘That an attack upon the scientific reputation of 
Dr. Godman, late Professor of Natural History in the Institute, 
having been made very recently by a lecturer on Geology, in a public 
lecture delivered in the hall of the Institute, at which many members 
of the Society were present; and that a thorough investigation of the 
subject having resulted in a complete refutation of the attack, he 
thought it would be interesting to the members of the Institute to 
be put in possession of the facts upon which the vindication of their 
late Professor rested. 

The lecturer before alluded to, had stated to his class that the 
animal described by Dr. Godman as new, under the name of Zetra- 
caulodon Mastodontoideum, was nothing more than the young of the 
common mastodon. In support of this, the lecturer had exhibited 
two lower jaw bones from the collection of the American Philosophi- 
cal Society, one of which he stated to be that of a young animal, 
and showed the socket which had once contained the tooth character- 
istic of the animal described by Dr. Godman, while the other, which 
he said was that of an adult, was asserted by him to have contained 
no such socket. The lecturer had also exhibited a tusk which he 
said was the milk tusk of the young of the gigantic mastodon. 

Doctor Hays proceeded to say, that the jaw exhibited by the lecturer 
as that of a young animal, had proved, on examination, to be that of 
an adult, as the dentition clearly showed, while in that admitted by 
the lecturer to be the jaw of an old animal, the remains of the socket 
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which had once contained a tusk was clearly to be seen. And fur- 
ther that the tusk exhibited by the lecturer as a milk tusk, was evi- 
dently that of an old animal. 

Dr. H. stated that he had communicated to the American Philo- 
sophical Society, the proofs of the accuracy of the preceding state- 
ment. 

A. D. Bacue, Chairman. 

J. Henry Burstey, Rec. Sec. 


AMERICAN PATENTS. 
LIST OF AMERICAN PATENTS WHICH ISSUED IN MARCH, 1851. 
With Remarks and Exemplifications, by the Editor. 


1. For making Rifles for the sharpening of edge tools; and 
a composition for polishing of all kinds of metals; Peleg Barlow, 
Amenia, Dutchess county, New York, March 1. 

A machine is to be used for putting the composition which is em- 
ployed, upon wooden strips, called rifles; there is to be one compo- 
sition for grinding, and another for polishing. ‘The machine to be 
used is particularly explained and distinctly claimed, but there is no 
drawing of it. ‘The rifles are as follows:— 

*‘For grinding. wo parts of white lead, ground in linseed eil, 
and three parts emery. Linseed oil to be added to the mixture in 
sufficient quantity to make a paste of suitable consistence. Before 
the paste is spread upon the rifle, a composition of white or red lead 
and linseed oil, to be applied to the rifle, and dried, before the paste, 
or cement is spread upon it.” 

‘¢For polishing. wo parts of white lead ground in oil, and ¢hree 
parts of red oxide of iron.—To the mixture for polishing, oil in like 
manner to be added, until the composition becomes of a suitable con 
sistence.” 

On turning to Vol. 4, p.175, it will be seen that a patent was ob 
tained by Beriah Swift, living in the same county with Mr. Barlow, 
for a rifle for sharpening scythes and other edge tools; dated June 
1ith, 1829, which we have thus described. 

‘‘ Emery, of suitable size, is to be fixed upon properly shaped 
strips of wood, by means of a mixture of oil, paint, and varnish, 
which, when dry, forms the substitute for the stones usually em 
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he validity of either claim may admit of some doubt, and it cer 
tainly would have puzzled the last patentee, to have distinguished 
his invention ‘ from all other things before known.” 


2. For making Axes by Machinery; being an improvement 
upon the apparatus called the “oval axe machine ;”’ Stephen 
Hyde, Williamsburgh, Hampshire county, Massachusetts, March 


The original machine was patented on the 29th of January, 1850, 


American Patents for March, with Remarks. 9 


and the present application is for an improvement upon the appara- 
tus then claimed. Two dies, different in form from those originally 
used, constitute the present claim; they consist of an upper and 
lower die, and are intended for spreading the iron the width of the 
axe, and forming the lower part of the eye. 


3. For an Improvement in Lamps, by applying the principle 
of the Argand lamp, to the common wick lamp; Lewis F. Gal- 
lup, Woodstock, Windsor county, Vermont, March 3. 

(See specification.) 


4. For a Stove for burning Anthracite and other fuel; Ste- 
hen C. Roe, New York, March 5. Patent assigned to James 
”. Allaire, of the same place. 

The whole description is comprised in the following words. 

*¢ The stove is in the form of a truncated cone, terminating below 

in a cylinder; the top joined to a hemispherical cup, covered by a 
lid; or the cone may be without the cup. The pipe is joined near 


the top.” 

“ What I claim is the conical form of the main body of the stove.” 

The drawing represents the stove described, both with and with- 
out the cup above mentioned. There is no fire-place door, the fuel 
being put in at top, by removing the lid. The cylindrical part ex- 
tends no higher than is necessary to form an ash pit, the part con- 
taining the fuel being included in the cone. 

These stoves are, we believe, made of sheet iron, and lined with 
fire clay, and usually of very small dimensions, say 18 inches in 
height, and perhaps 6 or 7 in diameter at the base. They are cer- 
tainly very simple in their structure, and we are told that the an- 
thracite burns better in them than in stoves of any other form, and 
have no reason to doubt the correctness of the information. 


5. For an improvement in Locomotive Carriages, and Rails 
adapted thereto; Emmor Kimber, Kimberton, Chester county, 
Pennsylvania, March 5. 

(See specification. ) 


6. For an improvement in the mode of raising Vessels out af 
the Water; Joshua Cleeves, Elmira, Tioga county, New York, 
March 5. 

It is proposed in this patent to raise a vessel perpendicularly, by 
means of levers. Wharves are to be built, forming a slip into which 
the vessel to be raised may enter. A strong frame is to be made, 
like araft. This is to fit in between the wharves, and to be the plat- 
form upon which the vessel is to be supported. ‘The frame is to be 
sunk so that the vessel may float in over it, and then be secured upon 
it in a vertical position, by proper bilgeways, &c. Along each side 
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of the platform vertical pieces of iron rise so as to project above the 
wharves, where they are to be operated upon by levers, which, it is 
stated, may be attached, and put into action, in various ways; there 
are to be poles, or other contrivances, for securing the uprights as 
the vessel is raised. When the platform has been elevated as high 
as low water mark, or to the height intended, sliding pieces of tim- 
ber, ranged in each wharf for the purpose, are to have their ends pass 
under the edge of the platform to sustain it and the vessel thereon. 
The whole is described in very general terms, and no claim made. 
We apprehend that in a practical essay, with a large vessel, the rais- 
ing with levers would present difficulties which would prove this 
mode to be very inferior to that of the screw dock, for which it is in- 
tended as a substitute. 


7. For a Knitting Machine; John M‘Mullin, and Joseph Hol- 
len, Jr., Huntingdon county, Pennsylvania, March 5. 

The machine for which this patent is taken manifests an uncom- 
mon degree of age on the part of the inventor. There is a 
working model of it deposited in the patent office, which we have 
seen in operation, and although not executed in a workmanlike man- 
ner, it operates sufficiently well to remove all doubt respecting the 

ness of the work which it may be made to execute. The differ- 
ent parts of the machine are set in motion by the turning of a crank. 
The loops, or stitches of the article to be knit, hang upon pins, or 
teeth, which partially surround a horizontal wheel, and project up- 
wards like the teeth of a crown wheel; the stocking is knit by it with 
the seam open, as in the common stocking frame. When the stitches 
have extended to a sufficient width, the motion of the crank is re- 
versed, and the wheel is thus moved in an opposite direction. 

We had thought of giving the specification, with an engraving of the 
machine, but shall not do this at present. Although we have spoken 
highly of the skill of the inventors, we do not believe that the ma- 
chine will ever come into general use. In rapidity of execution it 
will fall far behind the stocking loom, and will not probably far ex- 
ceed that of an expert knitter; besides this, it will be costly in the 
first instance, will be liable to disarrangement, and require more skill 
to repair it, than is usually found in country places. 


8. For a Thrashing Machine; Joseph C. Gentry, Kensington, 
Philadelphia county, Pennsylvania, March 7. 

We cannot afford room for the description of this machine, as it 
resembles so many others. The claim is as follows. 

« What I claim as my invention is the twisted reversed screw au- 

r whippers, and the twisted reversed square edged iron bars which 
‘orm the circle over which the cylinder revolves, and the improve- 
ment in the frame or case through which the wind and dust produced 
by the velocity of the cylinder escapes.” 
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9. For an improved Block for Stereotype Plates; Bradbury 
Hackett, Boston, Massachusetts, March 8. 

The general structure of this block is like those commonly used, 
having fixed lips or catches on one edge, and moveable, or sliding 
catches on the other. The two sliding catches are forced up _ 
the edge of the plate simultaneously by turning a key which fits on 
toapinion. The teeth of this pinion act upon a sliding plate, each 
end of which forms a wedge, these wedges acting upon the two slid- 
ing lips, force them up. There is a spiral spring upon the shanks of 
the sliding slips, which force them out when relieved by turning the 
pinion, so as to withdraw the wedges. Some other modes of movin 
the wedges are described, and considered as included in the genera 
principle. 

The claim is ‘* to so much and such parts of the machinery above 
described, in combination, as is or may be employed by moving the 
moveable lips to or from the stereotype plates, at one operation, by 
inclined planes, or wedges and springs, acted upon by a rack and 

inion with a key, or in either of the ways mentioned; and the mov- 
ing of the moveable lips to or from the stereotype plate at one ope- 
ration.” 


10. For a Thrashing Machine; being an improvement in 
Douglass’ Thrashing Machine; Fayette Cross, Sweden, Monroe 
county, New York, March 8. 

As this thrashing machine resembles nearly all those which have 


preceded it, and is, we suppose, ae | like that of Mr. Douglass, 


except in the parts claimed, we proceed to furnish these distinguish- 
ing characteristics, which are thus set forth. 

‘¢ The improvement which I claim, is, the introduction of winged 
gudgeons on the end of the cylinder, which is fastened to the gudg- 
eons by iron wedges; and I also claim the invention of the rakes as 
represented.” 

It so happens that “ the rakes as represented,” are not to be found 
in the drawing; so that however excellent and original this part may 
be, we are not enabled to pass upon it the commendations it may 
merit. Should it prove equal, in point of invention, to the application 
of winged gudeons in the ends of the shaft, we shall be at a loss to 
find any terms in which we can express our admiration of it. 


11. For a mode of Propelling Rail-way Carriages; Abraham 
Pawling, city of Philadelphia, March 9. 

This patent is taken for a very complex mode of communicating 
the power applied to a vertical shaft, by a crank, or lever, to the 
propelling of a rail-way carriage. A wheel, or pulley, is fixed upon 
a vertical shaft, and from this, endless chains or bands pass round 
pulleys on the axes of the wheels. There are tightening pulleys to 
preserve the tension of the band, or cisains. The grooves on the 
wheels upon which the chains run, are furnished with what are call- 
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ed clasps, or springs, which it is apprehended will have a favourable 
effect on the chain which passes over them. The claim is to the 
clasps with joints and springs, or screws and bolts, for preventing 
the chain, or band, from slipping; and the position, combination, and 
the nore: arrangements of the parts thereof, for producing the de- 
sired result. 


12. For Manufacturing Malleable Iron; Seth Boyden, New- 
ark, Essex county, New Jersey, March 9. 

«Specification. The improvement consists in mixing rosin, pitch, 
or tar, with bituminous coal, and applying it as fuel for melting and 
converting crude or pig iron into malleable castings. The coal is 
pulverized, or broken in pieces of the size suited to the furnace grate, 
and mixed with rosin, pitch, or tar, in a proportion as the intense 
heat is desired, and applied in quantities diminishing in proportion 
as the rosin is increased.” 

Seru Boyrpen. 

The foregoing contains the whole of the specification; the flame 
produced will undoubtedly have the effect of keeping off atmospheric 
air, and in this way protect the metal from oxidation. We do not 
perceive | other principle upon which it can operate in producing 
the effect of rendering the iron malleable. 


13. For an improved mode of applying Water to Water 
Wheels; Joseph Michener, Clinton county, Ohio, March 9. 

The wheel used is the common flutter wheel, which is to have eight 
buckets. The wall of the dam is not to be built vertically, but is 
to incline two inches towards the wheel. The water is to pass ~ey 2 
a funnel, or opening, above the wheel. The arms supporting the 
buckets are not to form radii with the shaft of the wheel, but are to 
be set back, to prevent the water falling in towards the shaft. The 
water is to act upon three buckets at once. 

*¢ I claim the setting of the arms back, which prevents the water 
falling towards the shaft, which will give more power on the wheel; 
also the inclination of the breast of the dam; and also the fall fun- 
nel, and applying the water, or action of three buckets at a time.” 

Brief as we have been, we have used more words than the patentee 
in his whole specification, wishing to enable our readers to perceive 
the whole merit of his invention. 


14. For animprovement in Gas Metres; H. Robinson, Boston, 
Suffolk county, Massachusetts, March 10. 

The object of this improvement is ‘‘ the introduction of water from 
the reservoir to the metre at the water line of the metre, by which 
means the water in the metre is kept at an equal height, though the 
pressure of the gas in the metre be ever so variable. Also the ex- 
cluding of the water of the metre and reservoir from the atmosphere, 
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and thereby preventing the offensive odour that would otherwise be 
exhaled from it.” 

It is unnecessary to describe the particular mode in which this is 
done, as it would not be intelligible without a drawing, and would 
interest but few of our readers. A patent was obtained on the 11th 
of June, 1830, by HenryB. Williams, of Baltimore, for a method of 
effecting the same object, under the erroneous title of an improve- 
ment in gasometers. 


15. For manufacturing Cast Iron Door Knockers, with Brass 
Plates; Increase Wilson, New London, New London county, Con- 
necticut, March 11. 

The specification is in the following words. 

‘¢The usual mode, heretofore, of manufacturing cast iron door 
knockers, with brass plates, has been to fasten on the brass plates 
after the knockers are cast, by means of solder, screws, or rivets. 
My improvement consists in casting the knockers directly on the 
brass plates; which may be done by first casting the inside of the 
brass plates with tin, lead, or other metals which fuse at a lower tem- 
perature than brass. The brass plates are then secured in their 
proper place in the moulds, and the iron poured in, (as is usual in 
casting iron, ) which will readily unite to the brass plates, and secure 
them on more firmly, and better than is done in the usual way with 
rivets, &c. Increase Witson.” 


16. For a machine for Cutting large Wooden Screws, for 
ressing hay, tobacco, cotton, &c.; John Morrison, Hardingsburg, 
earborne county, Indiana, March 12. 

This machine is no other than the screw box commonly used for 
cutting bench screws, and screws of wood generally. ‘The patentee, 
although he talks of ‘* having invented,”’ says at the close of his spe- 
cification, ‘all I claim as new, and as my invention, is the augment- 
ing and modifying the small screw cutting principle, so as to cut 
large wooden screws, without injury, and —— it perpendicular 
so as to apply power sufficient to cut it with one going over.” 


We know of nothing more easy than to become an inventor, if 
making an old and well known instrument somewhat larger than 
ordinary can give a claim to this title. 


17. For a machine for Separating the Knots, Knobs, &c. 
JSrom the Pulp used in Paper Making, before the sheet is 
formed; and also for graduating the quantity of pulp necessary 
to form the sheet ; Solomon Stimpson, Newbury, Orange county, 
Vermont, March 12. 

The machine for clearing the pulp, consists of a tub, which may 
be 2 feet in diameter; within this is placed a metal cylinder, or curb, 
which fits close to the bottom of the tub. This may be twenty inches 
in diameter, and eight inches in width. Around the upper edge of 
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it there are longitudinal openings to admit the pulp to pass through. 
The pulp is pumped up from the chest, and is F dmitted throes h 
a tube into the inside of the curb. Arms with dashers revolve with- 
in this curb, and drive the pulp against the openings where the finer 
we s through, whilst the knots are retained. A spout leading 
rom the space between the curb and the tub, conducts the prepared 
pulp, to form the sheet. There is a cover to the whole to prevent 
the pulp from being dashed over. 
To regulate the quantity of pulp which shall be supplied, the tube 
which conducts it into the curb, is in the form of a ee the pulp 
umped into this keeps it filled, and any surplus runs over, and 
k again into the chest. A stop cock in the tube, between the 
funnel and its inner end, regulates the quantity which shall pass in. 


18. For a machine to be attached to a common Loom, for 
Weaving Figured Cloth; George Deterick, of Lansing, and Jo- 
nathan Conger, of Groton, Tompkins county, New York, March 
12. 

This machine is to be placed in a room above the loom, to which 
it is connected by means of ropes and treadles; pins are so placed 
in a cylinder, or board, as to form the intended pattern, and ope- 
rates in a way very similar to the apparatus well known to weavers; 
but which would be intelligible to few others even with the assistance 
of the drawing. 


19. For a Machine for Grinding Apples; Silas Freeman, Jr. 
New Marlborough, Berkshire county, Massachusetts, March 14. 

This machine consists of a ms te to contain the apples, and 
against the lower part of which revolves a wooden cylinder, surround- 
ed by rows of teeth; the feeding may be adjusted by a screw. 

The claim is to ‘* the insertion and forming on the outermost sur- 
face of the cylinder, rows of teeth in the manner described.” At 
seme period or other this mode was undoubtedly new. 


20. For an apparatus for Preventing the Bursting, Collaps- 
ing, or overheating of Steam Boilers; William A. Turner, 
Washington county, North Carolina, March 15. 

To prevent the bursting of the boiler, ‘«a large oblong square hole 
is to be cut in the top of the boiler;” this hole is stop a by a sliding 
shutter or door of iron, which is confined in a frame of iron surround- 
ing the opening. ‘This door formsa plane inclined to the top of the 
boiler, and slides in grooves in the manner of a sliding valve. Ac- 
cording to the description given, this door is to be opened by levers 
connecting it with the safety valve, which, therefore, must open pre- 
viously to the opening of this door. 

To prevent the boiler from becoming overheated, there are to be 
metal rods passing through stuffing boxes in the top of the boiler, 
these metal rods are to be pressed down by weights, their ends in 
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the boiler are sustained by fusible metal supports, and when these 
melt, the rod descends, acts upon levers which turn a number of 
cocks, all admitting water on to the fire. 

A valve opening inwards is to admit air as the boiler cools, and 
thus prevent collapsing. 

We cannot follow the description through the long array of levers 
and other appendages specified and figured, unless we were of opi- 
nion that the proposed end was likely to be obtained by these con- 
trivances; willing as we are, we cannot, however, stretch our faith 
or hopes so far. Phere is no claim made to any particular part. 


21. For an Edging Machine, or “ French horse,” for turning 
the Edges of Tin, copper, or sheet iron, for roofing; John Wool- 
ley, city of New York, March 16. 

The improvements made upon this machine do not stand suffi- 
ciently alone in the specification to enable us to distinguish them 
clearly. One, however, is stated to be the preventing of the closing 
or flattening of the ends of the bend first formed, by the subsequent 
bending of the other sides. This is effected by providing grooves in 
the machine into which these first formed edges pass. 

The claims made are rather vague in their character, such as the 
privilege of varying the machine, and constructing it of different ma- 
terials. But there is one claim which certainly belongs to another 
subject, as it makes no part of the edging machine. It is as follows. 

‘¢ The subscriber claims the privilege of forming metal roofs in 
such a manner that they effectually resist the driving of rain. This 
is done by inserting a small piece of metal, (which has been previ- 
ously bent by his machine,) over each notch in the corners of the 
sheets; these are to be locked in with them on the roof. These 
pieces may be secured by nails, and not being exposed tosthe water, 
are not so liable to rust. The old practice of driving nails through 
the sheets is thus dispensed with entirely.” 


22. For an improvement in the Boiler and Furnace for Steam 
Engines; Samuel Forbes, city of New York, March 17. 

This consists of a furnace within a vertical boiler. A principal 
feature of ‘the invention is the causing the bars that form the grate 
of the furnace to rise in a conical form, which greatly increases the 
surface by which the fuel is exposed to the action‘of the air. These 
bars all meet in the centre of the furnace, rise there above the 
surface of the fuel, and are surmounted by a cap, perforated with 
holes, to admit atmospheric air to mingle with the combustible gases 
extricated from the fuel, and thus to perfect their ignition. The 
claim is in the following words. 

‘* What I claim as my invention is the particular mode of con- 
structing the fire-place, with the grate rising conically, within a 
conical cavity. The cap piece for supplying air to the combustible 
gases. The mode of heating the fuel, and of supplying it to the fur- 
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nace from the cylindrical chamber; and the general arrangement of 
the whole for the attainment of the ends proposed.” 


23. For an improvement in the Grist Mill; Joseph Yeamans, 
Ashtabula, Ashtabula county, Ohio, March 18. 

This is another portable mill, in which the upper stone is to be the 
runner, and to be about 18 inches indiameter. The principal, and 
we believe the only difference between this machine and some others, 
is the manner in which the stone is held down. This is effected by 
the form given to the foot of the spindle, which is turned so as to 
have a neck in it a little above its point, or step. ‘Two plates of me- 
tal, forming a collar, embrace this neck, and are screwed on to the 
bridge tree; there is consequently no loading necessary to the stone, 
as the bridge tree may be made to draw it down with any desired 
degree of force. There is no claim made. 


24. For an improvement in the construction of Lamps; John 
W. Schulze and Joel Trull, Medford, Middlesex county, Massa- 
chusetts, March 19. 

It is intended by this invention to adapt the argand burner, to 
lamps of the ordinary construction. The interior as well as the ex- 
terior of the flame being supplied with air. The wick is divided 
into three or more parts, each having its appropriate tube. These 
tubes, a, &c. are segments of an ammulus, or ring, and when placed 
together assume a form resembling that containing the wick in the ar- 
gand lamp. An opening is made in each tube for picking 7 the wicks, 

asin thecommon lamp. The air is admitted to the out- 

GO WN side of the flame, under the glass burner, it being elevated 

.{) upon knobs for that purpose; and to the inside of the 

flame through the spaces, b, &c. between the tubes, they 

not being in contact with each other. The three separate 

flames are made to unite in one, by a conical ferule, or 

ring, placed just above the tubes; this inclines the flame inwards; the 

inner current of air is thrown upon the flame by means of a button. 

The apparatus is ingeniously contrived, and well described. We 

are somewhat apprehensive that the interior current may prove in- 

sufficient for perfect combustion, but suppose, that on this score, 
the patentees have satisfied themselves by experiment. 

The particular construction of such parts as appear to be new, are 
claimed, with the mode of combining them with those before known 
and used. 


25. For an improvement in the construction of Trusses for 
Ruptures; Jesse C. Earle, Baltimore, Maryland, March 19. 

The principal object aimed at in this truss is to adjust the pad 

with great exactness, so that it may have the desired bearing. The 

d is supported on an arm attached to the main spring of the truss. 

t is fastened to this truss by a screw in its centre, affording the 
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. ‘There is no claim made to the machine, but to ‘‘the priv lege: f 
pr cog wheels for band wheels; of ‘conétructing i, 
of The , iron, or rp other suitable tea ne 04 2 - thowsh 
_.The cutting and punching apparatus have been long u 

not operated upon by a machine exactly like that bala described. 


27. For ar improved Auger, called the serpentine screw au- 
ger; George Shetter, York, York county, Pennsylvania, March 
21. 


A patent was obtained by the same gentleman for the serpentine 
screw auger, on the 10th of September, 1829. The thread of this 
auger is not formed by twisting, but in the manner of those cork 
strews which have a continued shank, of shaft, or, in fact, like com- 
mon wood screws. ‘The difference between this and the auger for- 
merly patented, consists in its having a double bit, or cutting edge, 
the other having had but one. This, it is said, makes it bore more 
easily and steadily than the original serpentine screw auger. 


28. For a Thrashing Machine; Abraham W. Summers, 
Gates, Monroe county, New York, March 21. 

‘The cylinder of this machine has rows of teeth set along it, from 
end to end, and between each of these rows there is what the pa- 
tentee calls a float, which is _ of hoop iron set edgewise, and 

j an inch from the cylinder. The hol- 


prajeeting about five-eighths 
ow segment is formed of straight bars, set side by side, and pre- 
senting an acute angle to the cylinder. The patentee says—. 
The incipal Feature of this improvement are as follows. The 
placing of t the oats between the rows of teeth, which prevent wet 
wheat or straw forming a wisp round the cylinder. ‘The bars of the 
Vou. VIII.—No. 1.—Jury, 1831. $ i, 
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ve made diamonting, and the acute angle placed within an 
eighth of an inch of the teeth, and ccs 1 as to prevent 
the white caps passing between them. y every kernel is com- 
pelled to pass over the whole concave, which clears it from chaff, 
and spat and does not cut the kernel. 
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"29. For a machine for, Spliten , Shaving, dnd Culling 
Leather, Skins, §c.; Augustus S. Dawley, Boston, Massachu- 
setts, March 22. 


(See specification. ) 


80. For an improvement in the Chandelier, or Hanging 
Lamps; William Lawrence, Meriden, New Haven county, Con- 
necticut, March 23, 

This hanging lamp has a reservoir, or chamber, in a form somewhat 
resembling that of the astral lamp 
now in such general use. This reser- 
voir is com of two shells solder- 
ed at their lower edges, and allowing 
a space between their upper edges for 
flat tubes with wicks to pass out. It 

is proposed, sometimes, to cover the 
funnel shaped opening at the lower edge with a pane of glass, capa- 
ble of being removed for cleaning; the glass is represented in the 
drawing by the straight line at bottom. — 

‘¢ By this improvement much of the light of the lamp will be re- 
fl and concentrated from the inner surface of the globe glasses, 
and pass diverging by means of the opening through the body of the 
lamp, and thus prevent the shadow of that, and cause an equal. dif- 
fusion of light; they are peculiarly adapted to work shops, binacles, 
&c. and may be made of all sizes.’ 

‘I do not claim as my invention, the suspended lamp, the glass 
globed tubes, and the reflector in common use; nor the opening sim- 
ply through the body of the lamp. But I do claim as my invention 
the means of making them altogether more useful than heretofore, 
viz. by the bell shaped opening of the well; the tubes for the wicks; 
the feeders; the bottom glass; and the mode of construction and sus- 
pensions as above described, and thereby its adaptation to produce 

results specified above.” 


31. For a mode of constructing Wheel Carriages, called “ the 
rolling lever carriage ;” Henry Chapman, Corinth, Saratoga coun- 
ty, New. York, March 24, 

For one, but not a first, account of this invention, we refer our 


-readers to. Vol. 4, p. 259, where it will be seen that a patent for an 


improvement in the application of wheels to carri issued. to 
George Bridgman of Connecticut, on the 16th of July, 1829. As 
these improvements, so called, are identical, we shal! not repeat 
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what we then said. The plan isto sustain the load _ a carriage 
with small wheels, and to allow the rims of those wheels to rest upon 
the insides of the rims of large wheels. aie 


32. For a new Alloy,or Compound Metal, applicable to the 
Sheathing of Ships, and other useful purposes; John Revere, 
M. D. a citizen of the United’ States, but now residing in Eng- 
land, March 24. 

(See specification.) 


33. For an improvement in the construction of Steam Boats, 
for the passage of rapids; Thomas Blanchard, Machinist, 
Springfield, Hampden county, Massachusetts, March 28. 

A boat to ascend rapids it is observed, should be wide at the bows, 
flat in the bottom, and rising gently, say about an inch in the foot, 
so that the current striking under it may tend to raise the bow and 
pass directly under the boat, not passing, as in keel boats, towards 
the sides. ‘The stern should rise from the bottom at a greater angle 
than the bow. 
~~ ** The construction of the boat designed by this applicant is adapt- 
ed by its lightness and aa for the passage of rapids, the requi- 
site strength being gained by ‘skilful combinations of carpentry, 


consisting essentially in the support of the floor, the bow, and stern, 
rn arch extending from the extremity of the bow to the extremity 
0 


the stern. This arch may be constructed in many different modes 
of carpentry.” 

A mode of constructing this bracing arch is described at consider- 
able length, and we are informed that *‘there are other modes of 
constructing the arch familiar to men skilled in the art and means 
of carpentry.” 

The boat is to be propelled by a = wheel, by means of a 
steam engine, with a horizontal cylinder. 

“The principle of this improvement consists in the combination 
of a steam engine of adequate power, and convenient structure, with 
a flat bottom boat, having the bottom, bow, and stern, with the wa- 
ter wheel placed therein, as aforesaid, sustained and stiffened by an 
arch, substantially, as aforesaid, or by arches as hereinafter de- 
scribed.” 

There appears in the description of the distinguishing feature of 
this boat, a want of explicitness; the invention is not sufficiently tan- 

ible, and the patentee appears to be aware of this. He observes 
fhat “there haye been heretofore flat bottom boats, and it may. be 
that steam engines have been placed in them, with water wheels in 
the stern; but this applicant avers that no boat having a bow, bot- 
tom, and stern, of the construction aforesaid, and a water wheel 
placed as aforesaid, sustained and stiffened by an arch, or arches, of 
iad nant f had ever been invented, or known, and used, before this 
applicant invented his combination. ‘This applicant having construct- 
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i ed said combination, and put it in successful operation in the Alle- 
i j gheny river.” £ : : 


: 34, For animprovement in the mode of Mixing Paint; Jona- 
aa 4 than Linnell, Jr., Orleans, Barnstable county, Massachusetts, 
March 26. 

(See specification. ) 
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»85. For a Machine for Pressing Bricks; Archibald M‘Clung, 
Fairfield, Rockbridge county, Virginia, March 26. 

A firm bench is prepared, upon which lies a stout piece of timber 
capable of sliding backward and forward, horizontally, on the bench. 
Each end of this Po of wood is faced with iron, and forms a fol- 
lower, or piston, by which the pressure is to be effected. The pis- 
Ha ton is moved towards either end by means of a lever, wiiich, when 
i the piston is in the middle of the bench, stands vertically; its upper 
part forms a handle, and upon its lower end there are teeth which 
take into teeth forming a rack upon the piston. There is an iron 
mould at each end of the bench, to receive a brick, and when the 
lever is drawn down to press a brick, at one end, it touches a rod, 
which, operating upon another lever, raises a pressed brick from the 
mould at the opposite end. 

The claim is to ‘the machine for pressing bricks as before de- 
scribed.” 
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36. For an improvementin the Loom for Weaving Webbing, 
Bed Binding, Tape, §c.; Asa G. Bill and George Spalding, Mid- 
dletown, Middlesex county, Connecticut, March 28. 

Without the whole specification and drawing we cannot attempt 
an-explanation of the a proposed, nor will the claims 
throw ‘much light upon the subject. ‘Those interested, therefore, 
must have recourse to the patent office for full information. The 
claims are to ‘* the taking up of the goods as wove, by calender roll- 
* ers.—The slanted or mortised lever for regulating the motion of the 

calender rollers.—The springing of the harness by rods.—The hold- 
ing of the shuttle after it passes through the warp.” 


37. For an improved mode of Instituting and Drawing Lot- 
teries; James Kenny Casey, Baltimore, Maryland, March 28. 
(See specification.) 


1 38. For an improved Machine for Pressing Bricks; John 
Sites, Harrisonburg, Rockingham county, Virginia, March 29. 

: In this machine the brick, contained in a suitable mould, is ope- 

rated upon simultaneously by two pistons, one above and the other 

Tat below the mould. A system of levers is so arranged that one of 

jt them shall act upon the upper, the other on the lower piston. The 
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particular a ment adapted is not a subject for mere verbal de- 
scription; the whole machine is claimed, the terms used being the 
same as those in No. 55. 


SpeciricaTions or AmERICAN PaTENTs. 


Specification of a patent for an improvement in Lamps, by applying, 
in a new way, the principle of the Argand Lamp, to the common 
Wick lamp. Granted to Lewis 'T. Gatiur, Woodstock, Windsor 
county, Vermont, March 3, 1831. 


Tue essential character of the invention consists in adapting the 
argand burner to lamps with imperforate bottoms. 

Lo effect this, a cylindrical tube is constructed concentric with, 
and interior to, the wick, destined to convey the current of air through 
its centre, and this tube is furnished with a spiral groove upon its 
exterior surface, for the purpose of raising or depressing the wick, 
by a revolution of the tube which contains it, in precisely the same 
manner as the common argand lamp. ‘The air tube, however, in- 
stead of terminating in an orifice at the bottom of the lamp, receives 
its current of air through a channel which opens beside the wick, at 
the top of the lamp. 

The channel is furnished in either of the following methods. In 
the first the interior, or air tube, is to be enclosed ina second, which 
is concentric with it, and so much larger, that the intermediate space 
is sufficient for the reception of the wick and the moveable tube which 
contains it. ‘This tube, as it is enclosed by a third, or exterior tube, 
may, for the convenience of description, be called the middle tube. 
The exterior tube is so much larger than the middle one, that the 
space between them is equal tv, or greater than the capacity of the 
interior tube, so that the descending current of air, which passes 
through this space, furnishes a supply to the interior tube through 
which it ascends, as in the common argand lamp. The exterior tube 
is closed at the bottom, but descends far enough below the other to 
leave room for the current of air which passes around under the 
space between the middle and interior tube, and this space, which, 
as before remarked, contains the wick, is closed at the bottom by a 
circular zone, so as to prevent. all communication between the air 
passage and the oil that supplies the wick. To supply the wick with 
oil; one or more tubes pass across the air passage, opening upon the 
inside of the middle, and outside of the exterior tube, to which tubes 
bs are fastened by solder. 

ccording to the second plan proposed for admitting the atmo- 


sphere to the bottom, the air tube itself is constructed just as before, 
except that it is closed at the bottom. The descending current of 
air is thus furnished by one or more tubes, which pass down hy the 
side of the wick from the top-of the lamp, and enter the bottom of 
the tube, to which they are joined by solder. 


owe 


OAT Hiren eae + 


29 °.Kunweer’s Locomotive Carriages. 


Gallup's Improved In both these cases,"the ascending current of air 
Lamp. be sup en the rah bers of the — ee 
‘Gana, omy through a circular row o orations in the flanc 
SING shieh importa the chimney of the lamp as in the 
es | A common argand burner, and an air hole made through 
the lamp, or cylinder flanch, to let the air into the 
oil which surrounds the outer cylinder, or on the 
common argand principle. 


Lewis F, Gatuvr. 


a, spiral tube interior to the wick. 
b, space for the wick. 

¢, space for air to pass to the interior tube. 
d, pipe for admitting air to the wick. 


Specification of a patent for Locomotive Carriages, and Rail-roads 
adapted thereto. Granted to Emmon Kimner, Kimberton, Ches- 
ter county, Pennsylvania, March 5, 1831. 


Tue invention consists principally in employing the power of lo- 
comotive engines on acclivities, in such manner, that by diminishing 
the velocity of its carriage, the effective force of the engine will be 
increased in the same ratio—thereby.superseding the necessity of 
stationary engines. 

Fig. 1. A, A, Fig. 1st and 2nd, are the com- 
mon wheels of a locomotive carriage, (3 
y, feet in diameter, ) to which the power of 
the gogine is applied, by a wrist or crank 
at E, E. On these wheels the locomo- 
tive carriage runs upon a plane, draw- 
ing the train forward on the rails, nearly 
nine feet for every evolution. I, I, are 
two smaller wheels, (attached fo A, A, 
is or seperate) 1 foot in diameter, and 
—————_ placed upon the same axle with A, A. 
To ascend acclivities the locomotive carriage runs upon I, I, upon 
their own rails, O, O, raising the common wheels clear from their 
rails,—and therefore the carriage with,the train moves forward only 
three feet for every revolution. 

The diameter of the wheels, being as three to one, the engine em- 
ploys ‘three times as much power in a given space on the smaller 
wheels, as on the common ones—-but the carriage and train move 
forward on the rails proportionably slower, and so of wheels of any 
other proportions, as four to one, five to one, &c. 

On the middle of the fore axle is placed a cog wheel, S, of like di- 
ameter with the smaller wheels, to work free in the cog rail, U, to 
prevent slipping on great ascents. This use of the cog wheel is 
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known and has been variously proposed and tried. . The. improve- 
ment consists in substituting one cog wheel and its rail in the centre, 
in the stead of mixed rails, and cog wheels on both sides of locomo- 
tive carriages. 

W, on Fig, 2, is a drag, or pall, that may be attached to locomo- 
tive carriages, and every car in their train to work upon the cog rail, 
U. Its use.is well known to prevent aslip or slide in cases of acci- 
dents on great acclivities, but it.derives new importance from its 
connexion with the cog rail, U, elevated in the middle of the road. 

The ascending rails, O, O, and U, may be so constructed, as to 
rest upon the foundations with the common rails, and be raised to 
their proper height by blocks; they are only used in ascending ac- 
clivities, and for the small wheels. ‘The hind wheels of the locomo- 
tive carriage, and the wheels of all the cars in the train, run on the 
common rails. 

In this specification the wheels on the fore axle only are mention- 
ed, because the power is considered as applied to the fore wheels. 
If the power should be applied to the hind wheels instead, or in part 
on both fore and hind, the principle would not thereby be changed. 
The small additional wheels on either, or on both,"would be the ap- 
plication of power described and claimed as my invention. 

Emmor Kiuper. 


Side View of Kimber’s Rail-way and Carriage. 
Fig. 2. 


Abstract of the specification of a patent for a Machine for Splitting, 
Shaving, and Cutting Leather, Skins, and other substances. Grant- 
ed to Aucustus 8. Dawiey, Boston, Massachusetts, March 22, 
1831. 


Tus improvement rests upon a combination of machinery in a 
manner new and hitherto unused, to effect with ease, precision, and 
rapidity, the shaving, splitting, or cutting of leather, skins, and other 
substances, in any desired thickness, breadth, and length. Every 
piece of the machinery used in this invention may have been used 
before oe prs | and for other purposes, and the combination only 
is here claimed. 


2. 2 Se ate ee ot - 


3 ” 
e eae 
Ite ee De eee cial 


24 Dawtxr's Machine for Cutting Leather. 


Fig. 1... + » os Figs 1, in the draw- 
—— ing, 1s a perpendicular 


£ view of the machine in 

© bd its place, as fitted for 
operation. Fig. 2, is 

_a view of the back side 

x . of.it. Fig. 3, is a sec- 

tion cut from front to 

to rear at the place mark- 


ed f, f, Fig. 1. 
A, Figs. 2 and 5, is 
M a bed-plate, of cast 
iron, increased = in 
thickness towards its centre, to double the thickness of the other 
parts, in order to give it the strength necessary for the bearing of 
the screw by which the moving plate is moved on its pivots. At 
each end of the bed-plate is a screw hole, a, a, Fig. 1, to fasten the 
machine to a block or table. 
Fig. 2. B, B, Figs. 1 and 
2, are upright shoul- 
ders, on plates run- 
ning across to sustain 
7 ts r the machinery. C, 
c - Figs. 1, 2, and 3, is 
: a polished wrought 
iron roller, turning freely on its axis, and supported by B, B. This 
serves as a gauge to regulate the thickness to which the leather-or 
skin is intended to be cut. Its bearings may be so regulated that 
the roller may be brought nearer to, or removed farther from the edge 
of the knife at pleasure. 
Fig. 8. D, Figs. 1 and 8, is the knife, or cut- 
e ting plate, fastened by nuts 6, 5, its 
edge resting nearly under the centre of 
; the roller C. 
E. Figs. t and 3, is the moveable 
a made as strong as the bed-plate. 
» F, Figs. 1 and 2, are two shoulders, 
or upright re on E, and of the same thickness and width; they 
lie within the upright plates on the bed-plate, and are fastened to 
them by the pivots c, ¢, Fig. 1. The shoulders of the moving plate 
move on their pivots to the extent required to vary the position of the 
edge of the knife. - The motion of the moving plate and knife are 
effected by means of the screw J, and the spring I. 

C, on Figs. 2 and 3, represents the shaving plate; its use is to guide 
the water part of the skin which is cut off, obliquely down from the 
edge of the knife. The front of the shaving plate, where it rests on 
the.moveable plate, is secured to the shoulders on the moving plate 
by pivots, d, Py Fig. 1, on which pivots it turns freely. Its junc- 
tion is shown also at d, Fig. 8. e back part of the shaving plate 
is nearly a square bar, and is supported by the spring, H, as seen in 


+ 


x 
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Fig.2. The leather to be cut enters between this bar and the roller, 
as seen Fig. 3. ‘The springs Hand T, are fastened to the bed-plate 
by'a rivet, shown “at e, Fig. 2.~ The spring H must have sufficient 
attengthi to"sustain the C against the skin to be cut, so as to keep it 
inst the roller. Chon = ‘ med 
"Phe knife is graduated by 
Jv" That serew passes throu 
and S. ; 
“Phelips; K atid L, which are projections from the bed-plate and 
moveable plate, are depressed, or sloped downward, for the purpose 
of perniitting*the strip of leather, and shaving, to pass freely over the 
screw. 
M, is a wooden handle at the end of the lip.on the moveable plate, 
for convenience in handling the machine. Pr ee 
“The leather introduced between Cand G may be drawn through 
in any convenient mode. ; ‘ 
It will be observed by st the machine, that the knife plate’ 
is so fastened that it is impossible for it to'slip back; and asthe edge’ 
ofthe knife wears away, the screws or nuts are readily so adjusted 
thatthe edge may be brought into the desired position by sliding-the 
plate towards the collar, and the arrangement for thus easily chang- 
aon position of the edge of the knife, is also an advantage over 
¢ former mode of fixing the knife in shaving or cutting ines. 


means of the spring T, and the screw 
b a hole Sepa ikthe lip K, Figs. 1 


Specification of a patent for an improvement in the mode of mixing 
Paint. “Granted to Joxaruaw Lanner, Jr., Orleans, Barnstable 
county, Massachusetts, March 26, 1831. 


Taxe one pound of unslacked.stone lime, and add to it seven pints 
of warm water put these into an air tight. vessel, and let them stand 
about two hours, or until the lime be well slacked, then separate the 
liquid from the sediment and.putitinto another air tight vessel. 
Take two, ounces of sugar of lead and dissolve it in a pint of pure 
fresh water,.and add this to.thelime water. Then add linseed oil 
in.quantity equal. to two-thirds of the above mixture, and stir the 
whole well together till it forms a complete body, before mixing it. 
with the paint... chin Bi 

The above composition is for inside painting. b rd apc 

-For,oudside painting, take one pound of unslacked stone lime and. 
putitinto four quarts of warm water, and slack it as before. ..Dis-» 
solve two ounces of sugar of lead.in‘a pint of clear fresh water,.as- 
before, and add.to it the lime water; to this add linseed oil in-quan- 
peg to the whole of the last mentioned mixture, and stir them’ 
till. form a complete body, and then mix them withthe paint. 

Amongst the advantages which this paint, mixed as — — is 
over common paint, is, that it requires nodriers of any kind, and for 
game quantity. of work, less.oilis required. © =) 6: 2 

Qhke IlL.—No. 1—Juxy, 1831. 4q Bg Sia; 
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Specification of a patent for ie Meee oes ey Inslitut- 
rar Lotteries, and of renewing and perpetuating: them 
Granted to Jaues K; Cassy, formerly of New York, 

temp residing rear + Baltimore, in Maryland, March 28, 1831. 


0 all to whom these presents shall come:—be it known, that I, 
James Kenny Casey, Gentleman, have invented a new and useful 
ement, being a mode of of instituting and drawing lotteries, as 

ae box van dey them at pleasure, without those 


Sg hich constantly reserted to, 
which are. valike iajuriens to the salient ‘ to the ot 


tion of the poorer classes of society, who should, be assiduously ex- 
cluded from all modes of enterprise incoumnayent with. their means 
and their duties. 


“This method, of forming, drawing, and renewing lotteries, consists 


"of any given number of tickets, or debentures, issued ander the au- 


thority of any state government, for the benefit of the state, or of the 

1 government of the United States, for the benefit of the na- 
tion, or otherwise, not inconsistent with the laws of a state, or of the 
United States. 

And of this number of tickets, or debentures, a certain declared 
number shall be fairly drawn out of the whole 5 which shall each 
be entitled to the amount, or prize, which may sly affixed 
to the order in which it is drawn: and this sum bp Pe out any 

delay or deduction whatever, be —_- to the holder, less the amount 


et in the epgning: lotserg: with which the holder of the prize 
tanta Thus, if Reem. ite aumverand the or- 
er i ich it is pang be entitled to 


ded ticles erate the fortunate port 
ptt nod is ts cost. ’ receive in cas 
and one ticket i immediatel eas lottery; 
bay if “nis number only draws a he will only receive an- 
other ticket for the foll rand i na ok iaersees rapeeas: the 
undrawn numbers, it will be entitled to one-half, or thereabouts, 


of the original cost of 
wenrds the purchase of 5 Gabe th 


h preperiionss ee available to- 
by which 
means the drawing of one lottery.alwa Seeneig ty, e pone another, 
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as each ticket and each share of asticket.act separately, and jare/not 
entitled, by combination, to enter Tapnepupershane in a new lot 
for instance, twoundrawa halves cannot purchase one half, but 
must act for itself, and the holdeg make up the balance in cash and 
buy, two halves.’ “Thus about, half a million of dollars for the com- 
mon, security,and the benefit of the state, or the! nation, would, al- 
pty ny t o vids at dreay wie + er 7 
Hie now, for the purpose.of making. my improvement, and the 
principle upon, which it is foundadiank spon which it acts, more 
clearly understood, detail the, particulars.of the plan as it would ex- 
hibit itself upon a scale of 20,000 tickets; or numbers,each ticket at 


50 dollars, and no share less than aquarter, which, of course, would 


cost $1259,. And here pple ack yar to remark, as the lot- 
tery from its own nature, would’spin itself out into endless dura- 
tion, that if any ticket, or shareholder, were desirous of selling, 
either before drawing, or during\the intervals of drawing, theomar- 
ket price would always be obtamable;, and, from the clear, and.de- 
cided superiority of the plan, there can be little or no.doubt that the 
price of tickets and shares must always carry a very handsome pre- 
mium. Ld ala einer yoann 
20,000 tickets, or debentures; at $50, : $1,000,000 
Off a small per centage—say 5, °° - : ~ 50,000 
Saipett dis ey te , os 
For immediate distribution,  - » $950,000 
‘S21 {prize of $125,000 = a7 Feat 
7 100,000 


ob 


- _ 


19,358 undrawn” 25 - - + § °493,950 , 
Sars mes , ee ill O50, O00 
Of the drawn numbers, consisting of 642 tickets, the’ prizes'may 

be assigned, in any amount, or in any order in which they may come 

from ‘the’ wheels for instance, © 8209 90 pew eter tn how ta tab 
Afnount for distribution without deduction or delay,’ $950, 000 
$50,000" °°- >’ $50,000" ee 


“ist drawn |” $3 
10 next," (2nd, &e.) 1 4/000: ‘10,000 =" 
do. °° (¥2th,) , 12,050 ' 
do. « (B8th, &e.) 7 9500 
io. *'(38d,) 
do. (34th; Ber} 
do. 284th,» 


28 Ravyenkis sae the Sheathing of Ships. 


» §100-.dow Oo 9100+ 

eon Sede. » ry ae 10/000. 2 pe no 

oe 100 don (3! non sradsOsdt. a: cara veal ith 
ierdpidie oH ‘Canin 59) 120006 eee 12,000 - 

: “400. ee gg ots sHphG. aelaboae $5000 

& oghkeodos) 95 Dist) “92,0000 69 2,000. 
Jet vena “y rx £0 bi 55 ii /2,500:- 
thins: $oae> i( Pras pelea nag iat as eee? 

ae ry 5 3 > fabled wal .of on ‘ay gi 4 i 

“ae } oi} EF? 3 segs # Dine x xf 

fade, 625 ere} a qa! 9 /:499950-- 

-_— Anidmea « vise 3] emit 950,000 
20,000: 0 \«: OF ER IHG i) aidiwe Denkiaing #: 


"The grea tadiin indeed, ag a the chief glor 
of this’ sol ‘is, rag t inflict a’ ai “all Nat 
morbid excitement, and ¢ fe ata ‘and treach- 

pm ag hitherto acted, v without one ~ ent’s intermission, 
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ig té'the nuinber, ‘or num thereof, a bute” as well as loca- 
ion. ' registered, snd megtidtaed, when pay- 
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sapeiies of a patent for a new Alloy, SS ticiicnd Metal, appli- 
cable to the Sheathing of Ships, and other useful purposes. Granted 
toJounx Revere, M. D. a citizen of the United States, but now 
residing in England, March 24, 1801. 
My invention, or discovery, of a new alloy or compound metal, 
consists of zinc and copper combined in the following proportions, 
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viz, Zinc, ninety-five parts<copper, five parts, by weight/’' To 
form a conpiteetinioe ot these’ two metals ined rive As ions, 
so that an alloy suited to the above named useful purposes may be 
formed, I find the following a convenient method.’ Having weighed 
out the above named metals, in the above named proportions, I pro- 
ceed to melt \them in separate’vedsels. As soon as the copper is 


(of the-zine-completely to combine. A portion of the-zine 
us combined with the copper, as soon as the remainder of the 


doing at i 
Pry F 
led into. sheets, 


methoc : 

which will effect. as complete and. equal a union as possibl 
two.metals, in the above named proportions. But itis not necessary 
that the metals. should be exactly in the aboye named proportions, 
for any other, proportions, not, exceeding on the one hands sve 


one parts, by weight, of zinc, to nine ge of copper;.or, on the other, 
ninety-eight parts of zinc. to two.of copper, will produce a useful 
effect, . But about ninety-five parts of zine to five of copper, will be 
found the most conyenient in ice. For itis to be observed that 
as the proportion of copper to zinc exceeds five per centum, the al. 
loy becomes more brittle and more difficalt to works and as it falls 
short of five per centwm, the power of the alloy to resist corrosion is 
prtionably diminished. | i 8, ee ad 

Peal. I claim in the above. specification to have discovered that 
when zinc has, as.above described, a small portion of, r com- 
bined with it, its napiity to corrode is essential! Sieniniched, and 
that the compound metal thus formed may be advantageously em- 
ployed for the sheathing of ships, and-various other useful purposes. 

; Joun Revere. . 
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AR ; granted to Henry. pia of he aaa’ if iosn Genlle- 
man, for an improvement in the mode of making Saddles, so as to 
avoid the danger and inconvenience occasioned by their slipping for- 
ward.—Dated 26th October, 1830. 


Tuts improvement consists in attaching a spring or elastic plate 

to each saddle-tree int, which is effected in n making. up the saddle, 

and before it is what is techn called drawn on. ‘The spring or 

Leung is caused to t in a a the tree- 

t, and bends slig ily under the belly horse. e forward 

Pith ia backled to springs, ‘neart: eas e fore leg of 
the — and prevents: addle D get r the ieihans of th the 


Patent granted to Jouw , of Slondeech and of Woodburn, 
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The roots, whether potatoes, parsnips, or beet-roots, are to be well 
cleansed and washed; ema ated or mashed in the same 
way as in making potatoe s and the mucilage is passed rough ugh 
pied we separate it from the fibres; ae eae ex *) 
the air to evaporate, and subsequently in a cast iron pan, which lat- 
ter is placed ona fire to dry the contents thoroughly: these are con- 
stantly stirred to prevent their burning orsticking to the pan. When 
sufficiently dried it is ready to be ground, and is then suitablefor the 
purposes to which flour is ysuallyapplied. It is observed by the 
patentee, that this is the same process he pursued for several’ years 
in the West Indies in the manufacture of ‘Tapioca from the Cassada 
root, and that it will be found a'very nutriciotis aliment either in 
conjunction with wheaten flour or separately. 


To A. G, Garxerr, of Demarara, Esq. a patent * for certainimprove- 
ments in manufacturing Sugar,” was granted on the 24th of July, 
1830, and the specification was enrolled in the Enrolment: Office on 
the 24th of January, 1831.) pollen, gait 

“Tue principal improvemeot.in Mr. Garnett’s process, consists in 

the application of a dome-shaped iron cover, for the teach or concen- 

trating pan suspended over it in such a manner as to be capable of 
almost instant application and removal, by which the process of sup- 
plying and removing the materials is greatly accelerated. me 


¢, 


a 


ye 


A perspective representation of this apparatus is here given: a, 2, 


shows a series of clarifying pans, \¥ are to be employed merely 
in the usual manner; and c represents a teach or concentrating pan 
with a fomerhepee cover, d, of castiron, weighing about seven han- 
dred pounds. This cover is suspended over the teach bya chain, ¢, 
which passes over.a pulley and round a drum, or barrel, with a han- 
dle for raising and lowering the cover: f is a safety valve, through 
which the aqueous portion of the sirop escapes in the form of steam 
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the mixture ceases to effect either the test for acid or alkali, the im- 
urities will be precipitated, and may thus be separated; and the 
Hon a thus cincentaons is ‘to - seer to the usual mode of clarifica- 
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We have ordered, and do order as follows: 

Art, Ist. The proof-pressure prescribed by the ordinance of Oc- 
tober 29th, 1823, is reduced, for boilers of copper or of rolled iron, 
to triple the pressure to which the boiler is subjected in the erdinary 
working of the engine. Manufacturers must give such thicknesses 
to boilers as shall enable them to bear the proof, without injury to 
the tenacity of the metal. 

2nd. The boiler-tubes, for high eee boilers, are subject to 
the rules prescribed for boilers, both in relation to proving and to 


inspection. 
When the tubes are of a material requiring a different proof from 


that of the boiler, they must be proved separately. 

In the contrary case, they may be proved with, or apart from, the 
boiler, as the manufacturer may wish. 

In whatever way the proof has been applied, each boiler-tube shall 
be marked with a number denoting the working pressure of the en- 
gine, with the boiler of which the tube is to be connected, 

3d. The cast iron cylinders of high pressure engines, and their 
jackets, must be proved at a pressure of five times that to which 
they are subjected in the th gee of the engine. After the’ proof, 
both the cylinders and jackets will be marked with the number de- 
noting the ordinary working pressure of the engine, 

4th. The pressure to be assumed as unity in determining the proof 
pressure, must be the bursting pressure to which the boilers, boiler- 
tubes, cylinders, and jackets, will be ordinarily exposed; that is, the 
whole working pressure diminished by one atmosphere. 

5th. “Our Minister of the Interior is charged with the execution of 
this Ordinance, which shall be inserted in the Bulletin of Laws. 

* Given, &c. May 7th, 1828, 

(Signed, ) CHARLEs. 
By order of the King. 
(Signed, ) De Marticwac, 
Minister of the Interior. 


Circular of the 1st of August, 1828, to the Prefects of Départments, 
in relation to the Royal Ordinances of the 2nd April, 1825, and of 
25th May, 1828, concerning boilers used in Steam Boats. 


Sirn,—You are acquainted with the Royal Ordinance of 25th of 
May last, (Bulletin of Laws, No. 233, p. 497,) in relation to steam 
engines used in navigation. 

An ‘ordinance, bearing date April 2nd, 1823, prescribed certain 
regulations for steam boats; the subject required, however, more par- 
ticular attention. In order the better to secure passengers and the 
crews of steam boats, as well as merchandise, against accident, it 
has been found indispensably necessary to place the low pressure en- 
gines of steam boats, and their boiler-tubes, under the operation of 
the rules prescribed by the Royal Ordinance of October 29,1825, in 

Von. VIIL—_No. 1.—Jury, 1831. 5 
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relation to high pressure engines,‘and by the ordinance of May 7, 
1828, concerning the boilers and boiler tubes of high ‘pressure en- 
nes. biid le dq raows ort uybsl won 

The use of boilers, or boiler-tubes, of cast iron on board of steam 
boats is ed, {tieagic 

The castirop cylinders-of the low pressure engines of steam boats, 
as well as their jackets, must be proved and marked in the manner 
prescribed by the ordinance of-7th of May, last, for cylinders, and 
their jackets, used in high pressure engines. 

These are the principal iculars of the ordinance of May 25th, 
1828. As they refer to the ordinances of October 29, 1823, and 
May 7, 1828, I cam but call your attention again to the two sets of 
instructions which I had the honour to transmit to you on the 19th 
of May, 1825, and 16th of July, last, in relation to the execution of 
those ordinances. The table of thicknesses for wrought iron boil- 
ers, contained in the latter of the instructions referred to, may be 
used for the boilers now in question. In fact, that table beginning 
with two atmospheres, is applicable to low pressure boilers. It has 
not been deemed necessary to give the thicknesses corresponding to a 
working pressure of one atmosphere and a half, since manufacturers 
are in the habit of making boilers for so low a pressure thicker in 
proportion, than for higher pressures. 

Board of Inspection which you were required, by the Ist art. 
of the ordinance of April 2nd, 1823, to convene, will have new duties 
to perform. I trust they will see the importance of the new regula- 
tions, and will have them strictly executed. 

I beg you to communicate to this board the instructions of May 
7th, 1825, copies of which I again transmit to you, and of 12th July, 
last, annexed to my circular of the 16th of the same month. 

I further request you to transmit these instructions to the proprie- 
tors of steam boats, and to the manufacturers of low pressure engines 

for steam boats, within your department. ; 

They will see that the dies for marking the boilers may be had at 
the Royal Medallic Mint, Paris, and the fusible metal plates of M. 
Collardeau, &c. 

[have thought it useful to transmit — copies of the ordinances of 
2nd April, 1823, and 25th May, 1828, with the present circular. I 

est you to distribute the copies which I send you to those inte- 
rested in the subjects of these ordinances. 

The Engineers of Mines and of Civil Works are called upon 
to perform new duties. If I have required of them assiduity in 
their duties of inspection, and of you constant solicitude, in rela- 
tion to the establishments where high pressure engines are used, | 

that they and you will take the same pains in the execution of 
the ordinance of 25th May, last, concerning dow pressure engines 
used on board of steam boats. 

It is evident that accidents to steam boat boilers, must be of great 
injury to industry; and more than this, painful to humanity on ac- 

- count of the number of victims, who, cut off from all means of 
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a ee must meet death by the waves, if they should not bave been 
reached by the explosion, - 4 ~ : ; 
I beg you, sir, to acknowledge the receipt of this. 
I have the henour, to, be, &c. &c. 
(Signed,) Brcquey, 
Counsellor of Stale, &c. 


Royal Ordinance, (1823,) in relation to Steam Boats. 
Louts, &c. &c. 

Upon the report of the Minister of the Interior, 

Having before us the law of 29th floreal, year 10, (19th May, 
1802.) 

Having also before us the decrees of the Prefect of the Gironde, 
of November 15, 1821, and March 27,1825, in relation to the peo- 
lice of steam boats running upom the Garonne. : 

Having before us the observations and opinion of our Minister of 
Marine, of 27th August, 1822, upon the said decrees. 

Having also the opinion of the Board of Civil Works of the 10th 
of October, following. 

Considering that existing laws. and ounean applying to steam 
boats, do not give sufficient security to the crew and passengers, and 


that, therefore, it is necessary to resort to special regulations. ; 
Considering, also, that it is important to establish, for the police of 
steam navigation one introduced upon several streams, general 


and ‘uniform measures, 
tails flowing from these. 

With the advice of our Council of State, 

We have ordered and do order as follows: 

Art, ist. In all departments containing rivers, streams, or coasts, 
wliere steam boats may run, the Prefect shall organize one Board, 
or more, of practicai men, to be presided over either by a chief Bugi- 
neer of Civil Works, or, in his default, by an engineer of lower 
rank, 

It shall be the duty of this Board, under the direction of the Pre- 
fect, to: satisfy themselves that steam boats are of due strength, par- 
ticularly in reference to the engine; that the engine is carefully kept 
in order, in all its parts, and presents no. appearance of special. lia- 
bility to fracture, nor any dangerous deterioration. 

2nd. No steam boat can be put-in operation until after the Board 
shall have ascertained the strength’of the parts and the good condi- 
tion of the engine, nor until the Prefect shall have informed the pro- 
prietors that he has received and. approved the report of the Board.. 

Sd..-The Board shall inspect quarterly every steam boat, atid shall 
make a report thereon to the Prefect, in which»shall be:stated the 
measures to be pursued in case.any defect should appear in, the en- 
gineso Besides the quarterly visit of inspection,» the Board, shall 
wake ethers, whenever directed by the Prefect. 

4th. Steam boats are placed, in relation to the number of passen- 


eaving only to the local authorities the de- 
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gets the hour of ow the composition of the crew, and con- 
ition of the vessel, u the in force upon the coasts, 
rivers, or streams, in relation to navigation. Consequently, when the 
boats navigate the waters of sea-board arrondisements, the captains 
must be provided with a permit, or register, and when navigating 
the waters of inland arrondisements, such boats shall be subject to 
the inspection of the port officers, as well as. to regulations of the 
Prefect in relation to police at setting out and landing. 

5th. The Minister of the Interior is charged with the execution of 
this ordinance. 

Given, &c. April 2nd, 1823. 
- (Signed,) Lovts. 
By order of the King. 
(Signed, ) CorBIERE, 
Minister of the Interior. 


Royal Ordinance in relation to Low Pressure Boilers, used in Steam 
Boats, 1828. 
Cuarzes, &c. &c. 

Upon the report of our Minister of the Interior: 

Seeing the ordinances of April 2nd, and October 29th, 1823, and 
of May 7th, 1828. 

Wishing further to provide for safety in steam navigation by add- 
ing to the general and special regulations, already published, such 
others as experience has shown to be necessary. 7 

With the advice of our council of state, 

We have ordered, and do order as follows: 

Art. 1st. The low pressure boilers, viz. those working at, or be- 
low, a pressure of two atmospheres, used in steam boats, as wel! as 
the boiler-tubes, are placed under the operation of the regulations 
prescribed, for the safety of the boilers’and boiler tubes of high pres- 
sure engines, by articles 2, 3, 4, and 5, and the first paragraph of 
art. 7, of the ordinance of October 29, 1825, and by the ordinance 
of the 7th of May, 1828. 

2nd. The use of cast iron boilers, on board of steam boats, is pro- 
hibited under every pressure. 

Sd. The cast iron cylinders, and their jackets of cast iron, used 
in the low pressure engines of steam boats, shall be proved and mark- 
ed as is or by the ordinance of May 7th, 1828, for the cylin- 
ders, and jackets, of high pressure engines. 


4th. The * lations as well as those of the ordinance 
’ 


of April 2nd, 1823, apply to stationary boats on board of which 
steam engines are used. 

5th. The Board created by the ordinance of April 2nd, 1828, will 
attend to the execution of the preceding regulations and will make 
mention of the fact in their report. 

6th. In case of infraction of the present ordinance the owners of 
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steam boats will be liable to the recall of their permits, without pre- 
judice to the penalties which may be awarded by the courts, 

7th. Our Minister of the Interior is charged with the execution of 
this ordinance, which will be inserted in the Bulletin of Laws. 


Given, &c, May 25th, 1828, 
(Signed,)  CHar.es. 


By order of the King. 
(Signed,) De Marriexac, 
Minister of the Interior. 


Note upon the Method of Calculating the Thicknesses of Wrought’ Iron 
Boilers. 


Ix the preceding instructions, it was only necessary to give the 
formula for determining the thicknesses of wrought iron boilers; it has 
been deemed adviseable to state, in this note, the considerations 
whence this formula was derived. 

It is supposed in what follows that the boiler is a cylinder ‘with 
hemispherical ends. This form, it is well known, is the best for all 
boilers, and the only proper one for those of high pressure engines. 

In order that a boiler of this form may be equally capable of 
resisting, at all points, interior pressures perpendicular to a plane 

sing through the axis of the cylinder, the hemispheric ends must 
ave only half * the thickness of the cylindric part. In practice, the 
same thickness is, with propriety, given to the ends as to the cylin- 
dric part, since the sheets of metal used in forming the ends must be 
more injured in giving them the required form, than those constitut- 
ing the body of the boiler. This being the case, it will be necessary 
to determine only the thickness required for the cylindric part of the 
boiler: this is given by the peg | formula. 
dx , 


t= Sc elie ¥ Je fa) 


in this formula we obtain the thickness, (¢,) in inches if the dia- 
meter of the boiler, (¢,) has been expressed in inches, / is the whole 


* Strictly speaking the thickness should be something less, but the differ- 
ence is so small that it may be disregarded. Let and ?/ be the thicknesses of 
two different boilers, the first being cylindric, the second spherical; all other 
things being the same in these boilers, and both in vacuo, we shall have 


t =t x (3-454) 


a representing the ratio between the. bursting pressure fora given surface 
and the tenacity of the material for the same surface. In the case in which this 
force is 7 atmospheres, (of 15 Ibs.) or 105 Ibs. to the square inch, and the 
tenacity 37840 Ibs, for the same surface, then a = .002774840145, and 


—1+¥7. 145 +1 
Centx@ — tial A499 
002774840145 Jat x poate 
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interior pressure, and:c'the tenacity of the wrought iron, each bein 
referred to the samevamount of surface.*) © ne : 
- This formula ea ee the-boiler to be in vacuo, but as it is pressed 
on the exterior by atmosphere, the force maton to produce rup- 
ee i 


ture is equal to asticity of the steam within, diminished by one 
Let p represent the pressure upon the unit of surface, 

and i the number by which the pressure of one atmosphere is to be 
multiplied to give the tension of the steam within a boiler; the pres- 
sure within is np, — from without p. Consequently the burst- 
ing pressure upon a unit of surface is np—p, or p (n—1,) substituting 
this value for / in the formula (a,) it becomes - 

tn 

The thickness of a boiler calculated by this formula would be 
too small, since the tenacity of the metal would be just equal to the 
force tending to burst the boiler. It remains to determine the ad- 
dition which must’ be made to this thickness, to suit the circum- 


oan of the case. 
o meet the requirements of the ordinance of May 7th, 1828, this 
value of ¢ should be multiplied 4 three in order to produce ap equi- 
librium with the proof-pressure, if this product be multiplied By throne 
the boiler will not be injured by the proof to which if must be sub- 
jected.. Multiplying the second member of equation (b) by 3x3, 
or 9, we shall have 

gis SESE? gi SP Nooo Sa feuigies (c) 
If we take the square inch as unity of surface, p = 15 \bs. 

In the case assumed, ¢ represents the tenacity of rolled iron to the 
square inchs if the boiler were of copper, ¢ would express the tena- 
city of the latter metal. 

The tenacity of rolled iron is generally taken at 44,000 lbs. per 
square inch, which is the strength of iron of medium quality. 

Below are the results of careful experiments upon the tenacity of 
hammered iron, of rolled iron, and of copper. ‘The tenacities are 
referred to the same section, a square inch, and expressed in pounds 
and decimal parts of a pound.t 

1. Iron. —The tenacity of very forged iron was. 63,750.7 \bs. 

Iron of the same quality, but heated to dull red- 
ness the tenacity was - - 11,445.53 lbs. 

So that the tenacity of this latter is but little more than one-sixth 
of that of cold iront of the same quality. 


* The thickness given by formula (a) corresponds to the only case which it 
is of importance to consider, viz. that in which the plane of rupture passes 
through the axis of the boiler. ‘If we suppose the plane of rupture perpendi- 
cular to the axis, the case would refer itself to that of a spherical boiler, the 
thickness of which should, at most, be but one-half that of a cylindric boiler of 
the same diameter. 

¢ These experiments were made by Messrs. Tremery and Poirier Saint- 
Brice. ~ 


+ M. Cagniard-Latour was good enough to assist in these two experinicnts, 
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Qnd. Rolled Iron.—-Ewo experiments were made upon rolled iron 
of the best quality. ‘The first gave: for the tenacity of the-rolled 
i - - - - 58892. 5 

: > - 56554.6 


- . mS - 115447.1 

Mean, - P - - - 57723.5 
Sd, Copper—Sheet copper of excellent quaiity was submitted to 
experiment, its tenacity proved to be, - - $8,217.6 
It is usually supposed that the tenacity of copper is about two- 


thirds that of rolled iron, $8217,6 x> =57526.4 upon this sup- 


position, a number not much less than that obtained by the experi- 
ments, just given, upon rolled iron: 

Now if in the: formula (c) we substitute for p, its value 15, it be- 
d 5 (n—1) 4.5. 67.5 

ee eee XA Orel be seine CD 

It would seem that nothing remains but to substitute for c its value, 
in order to obtain that of the coefficient Sears The remarks which 


follow will show that such is not the case, and that this coefficient 
must be determined by considerations of a practical kind, . 

The number given as that usually taken for the tenacity of rolled 
iron, viz. 44,000 |bs., would seem, from the experiments given, to 
be quite small enough. In practice, it is.out of the question to take 
so high a tenacity as the basis of calculation. 

In fact if we should make c==44,000 in the formula for the thick’ 
ness; we should have at low pressures, and with small diameters, 
thicknesses much too small, and the thicknesses would be rather 
small even for high pressures and large diameters. If we should di- 
minish the value of c in order to have thicknesses which would suit 
the former of the supposed cases, we sliould obtain for the high pres- 
sures and considerable diameters, ‘such extravagant thicknesses, that 
they could not be adopted in practice. 

he difficulty arises from this, that in the formula reference ts had 
to the force tending to burst the boiler which depends upon the ten 
sion of the steam within, that is, upon ‘the value of n. In proportion 
as n is diminished, ¢ diminishes also, and when 1=1,%= 0. This 
case is that of a boiler containing steam of atmospheric tension. 
Such a boiler is, of course, impossible. 

In theory we may suppose sheets of iron to be diminished in thick- 
ness indefinitely; but such an idea is purely theoretical, and cannot 
be realized in practice. It is therefore necessary to set out witha 
certain thickness independent of the elasticity of the steam within 


comes {= 


which were made at Clichy, in a jaboratory where arrangements were making 
for the preparation of oil gas, for ba Snare of illumination. The iron retorts 
in which the decomposition of the oil was to be effected were necessarily to be 
exposed to a dull red heat, and it was important to determine the tenacity of 
iron at the corresponding temperature. 
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the boiler, and also to add a thickness, which shall also be indepen- 
dent of the tension within, to make up for the loss of tenacity which 
the metal undergoes, in being bent, by the temperature to which it is 
exposed, and by wear. The least thickness which can be added to 
make up for these circumstances is .12 of an inch, (#th,) which must 
therefore be added to the thicknesses given by the formula. 


We must now determire the value which a. should have in or- 


der that the thicknesses calculated by the formula and increased by 
-12 inch should suit all diameters of all tensions, and should agree, 
as nearly as possible, with the thicknesses usually given by the best 
manufacturers to their boilers, made to stand a long continued uée. 

It has been found that all these conditions may be satisfied by 


making = =.0018, which supposes for rolled iron a tenacity of 


$7,500 Ibs. per square inch. 

Substituting this value for the coefficient in formula (d,) and add- 
ing the constant thickness of .12 of an inch, we shall have 

t= .0018 d (n—1) +.12..... (€ 

It has been remarked above, that the tenacity of the best rolled 
copper proved to be 38,217.6 lbs.; this number is rather higher 
than that, ($7,500,) deduced from the coefficient .0018 of the for- 
mula (e,) this formula, therefore, may be used to determine the 
thicknesses of re boilers, a condition which it was important to 
fulfil, since, for the reasons set forth in the instructions, manufactu- 
rers usually give no greater thicknesses to copper than to iron boilers. 
As, however, the number $7,500 is but little less than that given by 
‘Experiment for the best varieties of copper, and as the tenacity of 
certain varieties may be lower than this, it will be necessary, accord- 
ing to the quality of the copper, to increase the thickness given by 
the formula, by about one or two-tenths of the thickness found.* 

[t results from the remarks contained in this note that for differ- 
ent values of d and n, the formula (e) will give the thicknesses, by 
the comparison of which in any given case with the actual thickness 
of a boiler, it may be ascertained whether, or not, this boiler can 
withstand the required proof without injury. Manufacturers by go- 
verning themselves by these thicknesses will not throw into use 
boilers incapable of bearing proof, after long continued wear. In 
this way they will be preserved from the ill effects which would re- 
sult, if their boilers were condemned, by the engineers, in the annual 
visits of inspection required by the 7th article of the ordinance of 
October 29th, 1823. T. 


* According to George Rennie, the tenacity of hammered copper is but 
36.531.6 Ibs. per square inch, 
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Onthe First Invention of Telescopes, §¢.— By Dr.G. Mow, of ~ 
) _Utreteht, © , dis abies 
; (Concluded from. page 336, vol. 7.) re ae 
Havine heard what was adduced’on the side of Li pershey, we 

must now turn to the witnesses ; f Zacharias Tausz, of Taussen.. 
The first of these is the arntiladler ‘Boreel himself, a man alike 
respectable for his rank, character, and abilities. He says, thatin 
1591,,the year in which he, Coe was born, a spectacle-maker 
lived near his father’s house at.Middleburg; that this man’s. name 
was Hans, his wife’s Maria, and that, besides two daughters, he had 
a son called Zacharias; that Boreel knew this Zacharias intimately, 
they having been playmates. This Hans, i. e. John, with-his son 
Zacharias, as Boreel often heard, invented the first microscope, which’ 
was presented to Prince Maurice, and they obtained some, reward, 
A similar microscope was afterwards offered by them to the Arch- 
duke Albert of Austria, When Boreel.was ambassador in England 
in 1619, he saw that identical microscope there, in the possessjon of 
Cornelius Drebbel, of Alkmar, a man of much knowledge, and mathe- 
maticiah to King James, the Archduke having presented the micro-. 
scope to Drebbel, This microscope of Zacharias was not, continues 
Boreel, as they are shown at present, with a short tubes, but it was 
about eighteen inches long, and two inches in diameter, with a, tube 
of gilf copper, resting on two sculptured dolphins; under it was a 
disc of ebony, on which the objects to be examined were placed,*. 
But long after, in 1610, by dint of research, they, (i. ¢. Hans and 


wes: 


Zacharias,) invented in ee the long sidereal telescopes, with 


which we gaze at the moon, the.planets, stars, and heavenly bodies, 
of which a specimen was given to Prince Maurice, who kept it se- 
cret, judging it useful in expeditions. However, as this admirable, 
inyention was yimoured about, and as curious men were talking 
about it in Holland and elsewhere, a stranger came from Holland to 
Middleburg to inquire into this matter, and, asking for a spectacle- 
maker, he was. shown, by mistake, into the shop. of John. Laprey.. 
He spoke with him about the secret of the telescope. _Laprey, being. 
an ingenious man, and a close observer, heard attentively what the. 
stranger said, and thus, with laudable industry and care, became the 
second inventor of the long telescope, which he made to the satisfac» 
tion of the stranger. Therefore Laprey, who by his ingenuity dis- 
covered a thing which was not shown to him, deserves to be ranked. 
as second inventor. He first’sold telescopes, and made them gene-, 
rally known. Afterwards, Adrian Metius, Professor of Francker, 
and, later, Cornghius Drebbel, came to Middleburg in 1620, and 
bought each a telescope, not from Laprey, but from Zacharias Tausz. 

rom this evidence we may infer, that Hans, or John, and his son 
Zacharias, were actually the inventors of a compound microscope 
for opaque objects: the elegant ornaments of this instrument, and 


* A stage. 
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the general description which Boreel. gives.of it, make it probable 
that both: Hans and Zacharias were meniof ability. But with micro- 
scopes..we shave at present, nothing te do; The point at issue is, 
whether either Hans eh yay wrap py else, actually made 
telescopes before. the second of October, 1608; and since Boreel in- 
py amg the epoch of the invention of Bags and Rashariae, 
claim of Lippershey to priority remains unshaken, even by the 
evidence of Boreel. =. . f : 

»o Whe following, witness.is John, the son of: Zacharias, and conse- 
quently grandson of this Hans, of whom Boreel has spoken. He 
says, in 1655, that he then was fifty-two years old; thus, at the pe- 
riod when Lippershey sent in his petition, é. ¢.. in 1608, he was only 
five ee old. He does not mention his grandfather, but says, that 
his father, Zacharias, was the first inventor of the telescopes; and 
that this happened, as he had often heard, in this town, in 1590; but 
the. longest telescope made at that time did not exceed in length fif- 
teen or sixteen inches. He affirms that two such telescopes were 
then. offered, one to Prince Maurice, the other to the Archduke Al- 
bert; and that telescopes of such length were in use till 1618. At 
that time, he, John, and his father, Zacharias, invented the construc- 

jon and fabric of the longer telescopes, which are still now used at 

ight to look at the moon and stars. He further says that, in 1620, 
aman of the name of Metius came to Middleburg, and procured 
sucha telescope, the construction of which he afterwards tried to 
imitate; and he adds, that Drebbel did the same. 

This witness, fixing the epoch of the invention at 1590, speaks 
only from hearsay. Besides, is in contradiction with Boree!, who 
states that the invention of the telescope by Hans and Zacharias was 
in, 1610, at which time Boreel. was nineteen, and this John Zacha- 
ang eld years of age. John says nothing of the microscope, 
which Boreel actually saw and described. It is certainly possible 
_ that.one of the Metii, perhaps the Professor, came te Middleburg in 
1620, and bought atelescope. But this does not decide the question 
of priority, as we know, from incontrovertible authority, that Jacob 
Metius was in possession of the invention in 1608. What happen- 
ed in 1620, when so many splendid discoveries were made by means 
of the telescope, is not of the least consequence, as far as concerns 
the first invention of the instrument. 

There still remains another witness, whose evidence is very im- 
material and of little importance. It is a woman called Sarah Goe- 
dard; she is a sister of Zacharias Jansz: she merely says, that it is 
forty-two or forty-four years ago since her brother invented the long 
reset in ayy. om. 7 meson saw a brother at work mak- 
ing telescopes; but she cannot itively as to time. 

This woman’s evidence, who beings the ee to 1611 or 1615, 
cannot be of the slightest use in settling the question between Zacha- 
rias and Lippershey. 

It was then the soldier of Sedan, who first brought the instrument 
to France; but his endeavours met with no great success in that 
country. It is most astonishing to find the.French philosopher Pei- 
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rese doubting the truth of the:invention of telescopes at late as 1622, 
and ascribing it to Drebbel, a person wholly unconnected with it. 
In aletter to William Camden, he says, ‘+I should like to know 
what is true about the inventions of Coriiclins Drabelsius Alkma- 
riensis, who, as is said, has invented in your parts a globe represent- 
ing ebb and flood, a covered boat’ going between two waters, and 
long spy-glasses, (lune(tes,) with which a writing may be read at the 
distance of a league, which we do not easily believe here.”* ; 

‘And in another placet he ‘says, “we are told marvellous things 
here about the invention of Cornelius Drabelsius Alkmariensis, oe 
is in the service of the king of Great Britain, and who lives ina 
house near London; amongst others a covered boat, which goes be- 
tween two waters; a glass globe, which he makes to represent ‘the 
tides; by a perpetual motion, regulated like the natural tides of the 
sea, and of a spy-glass which makes one read a writing at more than 
a league, (or a mile,) distance. 1 beg you to write me a word about 
the truth of each of these inventions. We have here those small 
oa (tunettes,) by which insects and mites appear as large’as 

ies, which is certainly admirables but I should like to know what 
is true oes agin these other inventions.” 

It would appear that the invention was attributed by some per- 
sons to the soldier of Sedan, whose name appears to have been 
Crepi.t He left, as we have seen, the Low Countries in December, 
1608, and in May following, 1609, we find a Frenchman in Milan 
making telescopes. Sirturus§ gives us the following account of this 
transaction. 

“ A Frenchman hurried to Milan in May, 1609, who offered a te: 
lescope to the Count de Fuentes. He called himself a partner of 
the Dutch inventor. The Count gave the instrument to a silver- 
smith, to have it included ina silver tube; it fell into the hands of 
Sirturus, who handled and examined it, and made a similar one, (if 
his assertion is to be believed;) but perceiving that much depended 
on the glass, he went to Venice to get some at the workmen.” 

Simon Marius, who disputed the discovery of the satellites of Ju- 

iter with Galileo, speaks of another Dutch telescope, which came 
into foreign parts at a very early stage of the invention. - He says 
that in 1608, at the autumnal Franck/ort mass, or fair, (usually held 
in September, ) a certain General Fuchs de Bimbach, ‘an amateur of 
mathematics, heard from a Dutchman then at the fair, that an in- 
strument had been invented which magnified objects and made them 
appear near. He wanted to procure one of these glasses, bat the 
Dutchman asked too high a prices but being returned to Onoklsbach, 
Fuchs told the circumstance to Marius; adding that the instrument 
had two glasses,ene convex and one concave, of which he even drew 
the figures. Marius adjusted glasses of this form, and convinced 
himself, to a certain point of the possibility of the thing; but his ob- 


* Gul. Camdenii et ill. viror. ad Camden. Epistol. London, 1691, p, 333; 
¢ Page 387. 

+ Borel de verotelescopii inventore, p. 19. 

§ Sirturns de telescopie, Edit. Frankf, 1618, 4to, minor, p. 25. 
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ject glass was too convex. He ordered some other ee of the 
opticians of Nuremberg; but prem mame t suited his 
purpose. The next summer, of 1609, Fuchs got a le instru- 
ment from Holland, which he used with Marius in examining the 
heavens. About the beginning of 1610, Fuchs got two well polish- 
ed glasses from Venice, where they had been ed by T. B. Lanc- 
cius, recently returned from Holland. red 

«Ifthe account of Marius deserves credit, the person who brought 
the telescope to the Franckfort mass, or fair, in September, 1608, 
did so a short time before Lippershey presented his petition to the 
States, which was done the 2nd of October of that year. Fuchs, cer- 
tainly with great reason, thought the Dutch telescopes high priced; 
we have seen Lip y asking a thousand florins for one. 

We are indebted to the English author of the Life of Galileo for 
an instance of another Dutch telescope being brought to Italy. Lo- 
renzo Pignoria writes to Paolo Gauldo, from Padrea, the Sist of 
August, 1609, ‘* We have no news, except the return of his Serene 
Highness, and the re-election of the lecturers, among whom Signor 
Galileo has contrived to get 1000 florins for life, and it is said to be 
on account of an eyerglass, like the one which was sent from Flan- 
ders to the Cardinal Borghese. We have seen some here and they 
succeed well.” me 

It will, after all, be very difficult to deny, that not a the ru- 
mour of the invention, but even some telescopes actually made, 
reached Italy from Holland, before Galileo ever made such an in- 
strument. In May, 1609, there was a telescope in the hands of the 
Count de Fuentes. Another was in the possession of Cardinal Bor- 

3; Laneccius, who came from Holland, is said to have made te- 

ic glasses at Venice; Fuccarius distinctly says, that one Dutch 
telescope was brought to Venice, and that Galileo sawit.* But such 
is our respect for the genius and character of Galileo, that his mere 
assertion that he never saw a telescope when he set about making 
one; that he did not know its construction; that his friend Jacob Ba- 
dorere, by whom he got intelligence of the invention from France, 
did not give him any information of the.manner in which it was 
made—his simple assertion of all this is taken by us as conclusive 
against any presumption. 

Nelli, in his Life of Galileo, says that the Florentine philosopher 
first heard of the invention in June, 1609. Galileo himself informs 
us, in a letter written in March, 1610, that he heard of the inven- 
tion about ten months ago, which would fix the time of his first at- 
tempt to the month of May, 1609, the time when, we know from 
Sirturus, that a Frenchman brought a telescope to Milan. 

Even after the very able manner in which the history of Galileo’s 
discoveries have been recently given by an English author, it will 
not be superfluous to give Galileo’s own account of the transaction. 

In March, 1610,¢ he wrote in the following manner:—“ It is about 


* Kepleri. epistolx, No, 309, p. 493. t Epist. 4. Td. Martii, 1610. 
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ten months ago that it came to our-ears, that a glass* had-been work- 
ed by a Belgian, by the help of which, visible objects, though at grea 
distance from the eye of the observer, may be seen distinctly. (In 
the Italian of the meres itis added ne piu aggiunto, no more was 
added, or this was all.) And some experiments were related of the 
admirable effects of this instrument, which some believed, and others 
not. <A few days afterwards thesamé was confirmed by letters of a 
noble Frenchman, Jacob de Badorere, from Paris; all which occa- 
sioned me to apply myself wholly to inquire into the cause of this, 
and to think on the means by which the invention of a similar in- 
strument might be brought about; in which I succeeded in a short 
time, assisted by the doctrine of refraction: and I first procured a 
leaden tube, at the end of which I. adapted spectacle glasses,t both. 
plane on one side, the one convex on the other side, the second con- 
cave. Bringing the eye near the concave glass, I saw the objects 
large, and near enough: they appeared: three times nearer, and nine 
times larger, than if seen with the naked eye. , 
*¢ Afterwards I made another instrument, which made objects ap- 
ar sixty times larger. 
‘Finally, sparing neither industry nor expense, I succeeded so 
far as to make an instrument of such excellence, as to make the. ob- 
jects seen through it, appear a thousand times larger, and more than 
thirty times nearer, than if seen with the natural power of the-eye.” 
~Viviani, Galileo’s favourite pupil and friend,{ says, that. in. the 
month of April or May, 1609, it. was rumoured in Venice, where 
Galileo then was, that a Dutchman presented to Count Maurice, of 
Nassau, a certain glass occhiale, with which distant objects appeared 
as if they were nearer, nothing more was said.§ . With this informa- 
tion only Galileo returned immediately to Padua, to try whether he 
could find out the construction ofthis instrument, in which he suc- 
ceeded on the following night... The next day was employed in.con- 
structing the instrument, in the manner which he had imagined;.and, 
notwithstanding the 1H A ree of the glasses which he procured, 
he saw the effects which he anticipated, and immediately gave notice 
of it to his friends in Venice., He constructed, after this, instru- 
ments of better quality; and six days-later he took some of them.to 
some elevated part of the city, and made the first. senators of the 
republic observe distant objects, which they did with great admira- 
tion. Bringing constantly the instrument to greater perfection, he 
resolved finally, with his wonted liberality, to communicate his in- 
vention, and to make a free gift of it to the serene Prince and pose 
Leonardo Donati, and to the Senate of. Venice, presenting with 
instrument a paper, in which he declares the construction, and the 
admirable use and results on /and and. on sea, which might,.be:ob- 
tained from this:invention. In consequence of this. noble. present, 
the serene republic, with generous demonstration of the 25th of Au- 
gust, 1609, wrote to Galileo, and a pension was granted him) for life, 


* Un occhiale, perspicillum. + Vitrea perspicilla, 
+ Viviani yita del Galileo, p. 69. § Ne piu oltri fu detio. 
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with more than three times the salary, which it was the cusiom to 
give toa lecturer of mathematics. ars 

‘Thus we perceive the Venetian Senators doing in August, 1609, 
the same thing which the members of the states-general had done in 
October, 1608, about ten months sooner. They ascended to lngh 
places for the purpose of gazing at distant objects. Both the Dutch 
and the Venetian magistrates nobly rewarded the invention, which 
was tendered to them. ‘The Venetians rewarded Galileo as a phi- 
1 r should be rewarded, by an honourable station and inde- 
pendence. The Dutch treated Lipperetie in the best way an artist 
ean be treated; they gave a high price for his article, and made large 
orders for it. The date assigned by’ Viviani to these transactions, 
the 25th of August, 1609, agrees completely with what Lorenzo 
Pignoria wrote Sist of August to Paolo Gualdo, and which let- 
ter was mentioned above. 

It is exceedingly gratifying to observe, that Galileo almost imme- 
diately brought the telescope with a convex object-glass and a con- 
cave eye-glass, to all the perfections of which it is susceptible, with- 
out being achromatic. He observed with it all that could be seen 
by its means; he ascertained the power of his glass with great inge- 
nuity, and he indicates the difference between linear and superficial 
amplification with perfect accuracy. His German biographer Tage- 
mann, does not seem to have clearly understood this difference, for 
he appears to imagine that Galileo’s telescope really had a power of 
1000 times, whereas it was only of about 32. 

In a Galileon telescope the focal length of the object-glass cannot 

beyond a certain extent, without narrowing the field too much. 

eye-glass cannot be made very deep without making it too thin 
in the centre. Even at present it would, perhaps, be difficult to 
make Galileon telescopes of greater power than $2, which is, indeed, 
that which Galileo obtained. 

' On the 7th of January, 1610, Galileo discovered three of the sa- 
tellites of Jupiter; on the 13th, the four satellites were observed 
and recognised as satellites;-but it is not my object to enter into 
that splendid train of discoveries which illustrated the name of Gali- 
leo, and which lately have been so well described. However perfect 
we allow the instruments of Galileo to have been, we see no reason 
to doubt that the satellites could be seen with the instruménts made 
in Holland. The Italian authors certainly assure us that the Dutch 
telescopes were of an inferior descriptions but this assertion is wholly 
unsupported by proof. Indeed we know nothing of these telescopes 
by 4 that they were long, (wi /ongi,) and longer than 16 inches;* 
and it:is not untational to suppose, that with this length, they were 
equal to Galileo’s telescopes. Admitting the length of the telescope 
to have been sixteen inches, and the negative focus of the concave 
eye-glass half an inch, the power of the telescope was $2, or equal 
to that of Galileo. ‘The Professor Adrian Metius,t brother of the 


* De vero telescopii inventore, p, 30. 

fAdriani Metti, Institut. m. et Geograph. Francq. 1614. Fonda- 
mentale en grondelyche oudetuysinge, ibid 1614. Adriani Metii tractatus de 
genuino usn utrusque globi, Francq. 1624. 4to. 
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co-inventor of the telescope, gives. us some account of what, could be 
seen with the telescopes then made in Holland. In a book. printed 
in 1614, he says, ‘* During the day several planets are observed near 
the sun, which were unknown hitherto to all men, but which can 
only be seen with the glasses, which my brother, Jacob Adriaansz, 
invented six years ago, (thus in 1608,) These planets show them- 
selves first in the eastern part of the sun, and frem thence pass over 
the sun to the westward, in about ten days, as I observed several 
times, principally about sunrise and sunset. 

** With these same tubes some erratic stars or planets are seen, 
which have their course round Jupiter; but of these nothing can be 
stated with certainty, unless my brother be pleased to ublish his 
telescopes, by means of which many strange things will be brought 
to light, as well about the moon as elsewhere. Yea, the observa- 
tions of the stars may then be made with much greater accuracy; be- 
cause, by means of these telescopes, it will not only be possible to 
observe minutes, but even seconds,” 

It. does not appear from this quotation that the professor himself 
observed the satellites; nor does he even appear to be aware of their 
number, - His brother Jacob, perhaps, gave him some incomplete in- 
formation of the existence of the satellites. But hesavw the spots of 
the sun, which may be seen with instruments of a less powers and 
he labours under the erroneous notion then common to many, that 
the spots were planets or satellites revolving round the sun. 

But what the Professor says of the accuracy which the invention 
of the telescope is Irkely to insure to astronomical observations, is 
very. remarkable. What does he mean by asserting, that the ebser- 
vations on the stars will become accurate toasecond? Did the pupil 
of Tycho anticipate the application of the telescope to instruments 
of mensurations; to quadrants? I must own that it is difficult to take 
his distinct words in any other sense; and I am led to believe, that 
the idea of an invention, which didso much credit to Gascoigne, had 
occurred to Adrian Metius. 

There is a passage in the English Life of Galileo, which ought not 
to pass unnoticed. ‘The anonymous author accuses William Rive, 
to whom he chooses to give the Italian name of Borelli, of glaring 
partiality against Galileo. ‘* Borelli,” says this author, ‘‘not satis- 
fied with attributing the invention of telescopes to Zanssen, endea- 
vours to secure for hinr and for his son the more solid reputation of 
having anticipated Galileo in the useful employment of the invention. 
He has, however, inserted in his collection a letter from John, the 
son of Zacharias, in which John, omitting all mention of his father, 
speaks of his own observations of the satellites of Jupiter, evidently 
seeking to insinuate that they were earlier than Galileo’s; and in this 
sense the letter has been since quoted, although it appears from 
John’s own deposition, preserved in the same collection, that, at the 
time of the discovery, he could be no older than six years. An 
oversight of this sort throws doubt on the whole of the pretended ob- 
servations; and, indeed, the letter has much the air of being the pro- 
duction of a person imperfectly informed on the subject on which he 
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writes, and probably was compiled to suit Borelli’s purposes, which 
were to make Galileo's share A the invention appear as smal! as pos- 

I crave the liberty of replying to this passage, that.if probabilities 
are to be introduced in ti cases it seems extremely probable that 
the lear en puttior at e Life of Galileo has never read. Borel’s book 
with buflicient attention, and, as the b Wah cmb he,.knows it per- 
haps only from quotation. There is no deffer inserted in it from John, 
the son of Zacharias; but in answer to some queries either from .Bo- 
reel or from Borel, he gives two. memorials or notes of what a tele- 
scope of his paling could.show. In the first @)sctalinmaptions the 
he ran and dark places in the moon; and it is to be observed, 

at what he says of the appearance of the moon.seen through his te- 
lescope, answers exactly to what one would expect of a good instru- 
ment, It plainly shows, says John, the moon to be a sphere, with 
distinct edges, and nota plane. The following is his statement of 
Jupiter’s satellites: he often observed the planet which shows itself 
round, well defined and spheric; near it he often saw two highly 
situated small stars, sometimes he saw three, and generally four of 
these small stars. As far as he could observe, they go perpetually 
in circles round Jupiter; but, he adds, this I leave to astronomers.to 
determine, for it is not, says he, my business to make astronemica 
observations, but to furnish astronomers with telescopes as good as 
Tam able to make. 

I challenge the author of the Life of Galileo to point out the pas- 
sage in Borel’s book in which either Boreel, or John, the optician, 
exhibit the least intention of throwing Galileo’s discoveries in the 
shade. But it may be permitted, I should think, to an optician, 
when asked by an ambassador at a foreign court, to state what the 

performances of his instrument is; and I believe that neither Mr. 

ollond nor Mr, Tully could be justly accused of disparaging Sir 
William Herschel’s merit, if they were to state that the Georgium 
Sidus is visible in their telescopes. John certainly says, in 1655, 
when he was fifty-two years of age, that he often saw four satellites 
with a telescope of his own making; but he never says that he saw 
the satellites before January, 1610, the epoch of Galileo’s discovery, 
nor does he even mention when he first saw them. He is, he says, 
no astronomer, but an optician; and when this optician states, in 1655, 
that-he makes telescopes. with which the satellites can be seen, it is 
difficult to understand how it can be inferred that he made this state- 
ment in order to deprive Galileo of the honour of discovering the sa- 
tellites in 1610. ousands, certainly hundreds, saw the satellites 
in 1655; and why should not John, like other peeple? I, therefore, 
positively deny that any intention is shown in Borel’s book, to de- 
preciate the merits of Galileo; and as far as Boreel is concerned, 
considering his character and station in life, it is absurd to say, 
that his evident object was to make Galileo’s share in the inyven- 
tion as small as possible; but if Boreel really undervalued Galileo’s 
merits, let the English author quote, and point out the place where 
he did so. I must offer another refnark on this same anonymous au- 
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thor.” I am quite prepared to believe that the telescopes made by 
Galileo’s own hands were as ect as art could make them at the | 
time; but it is to be lamented, if the original telescope of Galileo still 

exists in Florence, that no Italian tare ts has favoured us with 
an account of its performance. We ee however, a sort of crite- 
rion of what could be done by it. The belts of Jupiter were, as far 
as I know, never seen by Galileo; they were observed, after his death, 
or blindness, with instruments made by Evangelista Torricelli. But 
the author of the English Life of Galileo asserts, as proof of the in- 
feriority of the Dutch telescopes, that in 1637, Gaertner, or as he 
chose to call himself Hortensius, wrote to Galileo, that no telescope 
could be procured in Holland, we gover good to show Jupiter’s 
disk, well defined.”* Hortensius wanted more than could be ac- 
complished in his time; and even now, telescopes of a certain size, 
which show Jupiter’s disk well defined, are not of every day’s occur- 
rence. Does this author know many telescopes: excepting those 
made by Mr. Dollond or by Mr. Tully, capable of showing Jupiter’s 
disk, well defined; nay, does he know one single gas not ach- 
romatic, capable of answering the claim of Hortensius. The anony- 
mous author favours his readers with a translation of Hortensius 
name, which he pronounces to be Gaertner. He is mistaken, how- 
ever: Gaertner certainly is the German of Hortensius; but he was 
= a German, and his name, in his mother tongue, was Van den 

ore. 

We find the celebrated Peirese, as late as 1622, doubting the in- 
vention of telescopes: in England, these instruments were known 
ata much earlier period. ‘The celebrated English mathematician, 
Thomas Harriot,t actually observed the satellites of Jupiter, as early 
as the 10th of January, 1610, which is only eleven days later than 
Galileo’s discovery. It is, indeed, astonishing, that an English au- 
thor should overlook this circumstance. Harriot also observed the 
spots in the sun for the first time, on the 8th of December, 1610. 

ey were first seen by Galileo in November of the same year. Har- 
riot’s telescopes had, it appears, powers of 10, 20, and 30. His ob- 
servations run from the 16th of January,1610, to the 26th of Febru- 
ary, 1612; he gives drawings of the agp ogee and computations 
oft their revolutions. Now, it may be asked, from whence did Har- 
riot get the telescope with which he observed the satellites only a 
few days later than Galileo? Certainly not from Italy; he either 
made it himself, or got it from Holland. 

But a few months later we find another English astronomer fur- 
nished with atelescope. Sir pin ted Heydon writes, on the 6th 
of July, 1610, to the well known William Camden:—< I have read 
Galileo, and, to be short, do concur with him in opinion; for his rea- 
sons are demonstrative; and of my own experience, with one of your 

* Page 25. 

These observations and other manuscripts of Harriot, were discovered in 
1784, by Baron de Zache, at Petrowth, in Surry, the seat of Lord Egremont. 
See Bode’s Astronom. Tahrbuch, 1788, p. 155, Monatliche Correspondenz, t. 
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ordinary trunks, I have'told eleven stats in the Pleiads; whereas no 
age ever remembers above seven; and one of these, as Virgil testi- 
’ fieth, not always to be seen.* ; i 

ah pes were then, it appears, called frunks. Harriot, in his 
letters to Percy, Earl of Northumberland, calls them perspee- 
tive a. It appears that the Earl possessed many of them, 
and that he wanted some more. It is to be lamented that Harriot’s 
papers and manuscripts‘are at present buried in one of the libraries 
of the University of Oxford. “ : 

» From all which has been said in this paper, the following facts may 
be established, as proved by authentic documents :— 

That on the 2nd of October; 1608, John, or Hans Lippershey, a 
native of Wezel, a spectacle-maker of Middleburg, in Zealand, was 
actually in the possession of the invention of telescopes. 

That, on the 17th of October, of the same year, 1608, Jacob Ad- 
riaansz, sometimes called Metius of Alkmar, in Holland, also was 
in possession of the art of making telescopes, and that he actually 
made those instruments; but that either from disgust, or some other 
reason, he afterwards concealed his invention, and thus actually gave 
up every claim attached to the honour of it. 

That there is little reason to believe that either Hans, or his son, 
Zacharias Zansz, were also inventors of the telescope; but there is 
every probability that this Hans, or John, or his son Zacharias Zansz, 
invented 4 compound microscope about 1590. 

“That this Lippershey used rock or mountain crystal in the con- 
struction of telescopes, and that he is the inventor of the Cinoculus. 
(Jour. Royal Institution. 


Onsubstituting Plates of Fusible Metal for Wood Blocks in Calico 
Printing, §c.—By M. G. Exce.many.t 


Tue engraving of wood blocks for calico printing is very expen- 


sive, and these blocks being also formed of an hygrometric substance, 
are continually subject to change from swelling and shrinking by 
the effects of moisture and dryness, and thus occasion a consider- 
able loss of time; and give false impressions from the trouble of re- 
lacing them, and the consequent inequality in their adjustments. 
wa therefore endeavoured to substitute for them a substance 
which is not liable to swell by the action of humidity; can be mould- 
ed with great accuracy, and at the same time is capable of resisting 
the effects of the blows of the mallet, and of the acids contained in 
certain of the colours used in calico printing. The fusible alloy ap- 
pears to me to offer these advantages, and I employ the en cliché pro- 
cess in its application. 
I operate in the following manner:—Having made an engraving 
in wood on a piece of plank, and given a sullicient breadth to the 


tee Gulielmi Camdeni et illust. viror. ad G. Camden. Epistol. London, 1691, p. 
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bottom of the lines to enable .the,cast to part from the mould, I in- 
terpose between the metal and,the wood a substance which shall fa- 
cilitate their separation; to effect this, I,brush over the pag a 
mixture of ground sanguine, (red-chalk,) and water. I then finally 
affix the engraved block to the bottom of the upright slide or stem of 
the stamp, and let it fall suddenly upon the melted fusible alloy at 
the moment when it is just upon the point of becoming solid, or has 
acquired a pasty consistence, I thus obtain a counter proof of the en- 
graving. ‘This counter proof serves as a matrix or mould for the 
engraved plates of fusible metal which I intend to make. For this 
purpose I affix it to a piece of wood, and surround it with a border 
of metal, intended to determine the thickness of the metal plates 
struck in it, and which border is also formed in such a manner, as 
that whether placed on one side or the other it shall exactly fit; I 
then firmly affix this matrix, thus surrounded with its frame, upon 
the bottom of the stem of the stamp, and strike another counter proof 
en cliché, and so proceed until I have thus produced enough of them 
to compose and to cover a calico printing block. _ 
These second counter proofs thus obtained, I place, with their en- 
graved faces undermost, the one by the side of the other, upon a flat 
surface, and also shape and dispose them with the necessary regula- 
rity to insure precision in the impressions from them; | then pass a 
heated iron along the joints in order to solder one piece to another, 
and then fix the whole upon a wooden plank by means of copper nails, 
but I previously varnish the plank to prevent moisture from pene- 
trating it. “These blocks, if I may judge from the two experiments 
which I have made with them, offer no other inconvenience than be- 


ing a little heavier than those made entirely with wood; they differ, 
however, but little from those blocks in which the raised parts are 
made with brass or copper,—a difference wy, in comparison with 


the great advantages they possess in not being 
the action of moisture. 

It is easy to see that a calico printing-block thus constructed must 
cost much less than one engraved upon wood, and especially as we 
need only to engrave a segment, or one of the parts, which are usu- 
ally repeated a great number of times; and to multiply them by the 
clichage, an operation which will produce in less than an hour more - 
casts than are sufficient to fill a block thickly covered with them. 
The value of the metal employed, and which need not be more than 
a line in thickness, is a mere trifle, and after the block has done its 
work may be remelted. Wecan preserve the small matrices which 
occupy but little room, and when we require to make another block 
it can be done quickly. It is also equally easy, in changing a mould- 
ed pattern, to vary the position of these small casts, since we can 
either bring them near together, or remove them toa distance apart; 
place them in a line, or mingle one ote with another, and thus 
either form them into borders, or employ them in the interior parts 
of the prints. 

If we compare the price of these blocks, with those whose raised 
’ parts are formed of brass or copper, itis greatly in their favour; and 
we have no doubt that in the hands of skiiful persons; the art of form- 
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Mordant for ColigesRrinksroc ofa Nhs Franois Davis, of Cold 


‘ From the Transactions of the Society of Arts. 
Mr, Farapay has al noticed, in a periodical publication, the 
property which solations of the salts of tninien poanteh even with a 
superabundance of acid, of producing a red stain on turmeric test- 
paper, similar to that which 1s produced on the same paper by solu- 
ions of the alkalies. ‘By pursuing Mr. Faraday’s inquiries further 
than it a that he himself carried them, | found that solutions 
of the salts of this metal give a reddish brown colour to paper made 
yellow by French berries, fustic, quercitron bark, and weld, as well 
as to paper impregnated with infusion of nut-galls. This suggested 
tu me the possibility of adding to the mordants at present in use, one, 
which, when printed on calico, &c. would give, with the above-men- 
tioned drugs, by means of the same copper of dye, an additional co- 
lour, and thus add a considerable variety to patterns of cotton-prints, 
without the trouble employed in dying them being at all increased. 
“The mordants at present in use, and the only ones, I believe, ever 
used in cotton-spinning, are alumina and the buff or deutoxide of 
iron. These are applied to the cloth, united with acetic acid, but are 
not fixed in it upon the same principle. : 

Acetate of alumina is of such a nature that, when its solution re- 
ceives a high temperature, say about 212° Faht. part of the alumina 
is deposited. Being laid on cold, the cloth is afterwards passed 
round heated tubes, and thus alumina is deposited in intimate union 
with the fibre of the cotton, &c. 

‘The case is somewhat different with respect to the iron mordant. 
The iron liquor, or solution of aeetate of iron, contains this metal in 
the state of a protoxide, which is very soluble in acetic acids and if, 
in this state, it be exposed to the atmosphere, a larger portion of 
oxygen is acquired, and the deutoxide of iron which is then formed 
being less soluble, precipitates. After the iron mordant has been 
applied to the cloth, it is necessarily exposed to the atmosphere, and 
consequently the oxide of iron is precipitated and fixed in it. 
“The oxide must be fixed in the cloth, that the latter may, before 
bone In into the dye-bath, go through the cleansing processes to 
which the manufacturer is obliged to subject it after application of 
the mordant. 

The oxide of uranium, before it can be applied as amordant, must 
also be intimately combined with the fibre of the cotton, as I have 
shown to be the case with the others. I found that the acetate of 
uranium possessed neither the property of the acetate of alumina, 
nor of that of iron, and was in all respects unfit for the purpose re- 
quired. It therefore became necessary to search for some liquid 
combination of uranium, which should resemble, in its mode of ac- 
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tion,one or other of those salts... Ags the three following solutions 
all possess the property of acetate of alumina, they appear to me to 
be well adapted to obtain the end oe egy Hip eLS 

The yellow oxide of uranium (called by some the peroxide) is so- 
luble with"heat, in a solution of 2 

The sub-carbonate of ammonia; 
The bi-carbonate of soda; and 
The bi-carbonate of potass. 

To one or other of the above,solutions, saturated with oxide of 
uranium, and become cold, add strong acetic acid in sufficient quan- 
tity to saturate the ammonia, soda, or potass employed; as, for exam- 
ple, to prepare the one in which the carbonate of soda is used, dissolve 
two parts by a of this salt in sixteen parts by weight of water; 
this solution, boiled in one. part by weight of oxide of uranium. in 
powder, will dissolve it:. when cold, add five parts, also by weight; 
of strong purified wood vinegar, of commerce;. agitate the. mixture, 
The quantity of acetic acid added must of course depend upon its 
strength. ‘ : 

When. the acid is added to the solution of the oxide, in any one 
of the above-mentioned salts, the transparency of the solution is not 
disturbed, nor is any of the oxide of uranium deposited; but if it be 
made to boil, it will exhibit the same  preeers as a. solution of the 
acetate of alumina, by becoming turbid; and if the ebullition be con- 
tinued for a short time, the whole of the oxide of uranium will be 
pecans. leaving, when the oxide has had time to settle, a colour- 
ess, supernatant liquor. This liquor being entirely colourless, may 
be considered as a criterion of the acid having been added in proper 

roportion to the other ingredients; for the liquor will retain a yel- 
ow colour, if the acid be added in too great or in too small_a quan- 
tity. 

Any one of these solutions, thus prepared, when mixed up with 
gum, and laid by a pencil on cloth and this afterwards passed 
through the same heating process as that used for it when prepared 
with acetate of alumina, will be found to deposit the oxide so qraly 
in the fibre of the cotton, &c. as to qualify it to bear any cleansin 
to which the calico-printer may find it necessary to subject it...Wit 
respect to which of these solutions may be best adapted for this pur- 
pose, I think it likely that the one made with the sub-carbonate of 
ammonia will be found preferable; but as in this communication I 
intend to confine myself to that of which my experiments qualify me 
to treat, so I feel diffident in ponnouncia positively upon. the rela- 
tive merits of these solutions, because, when used by me, they were 
only pencilled upon the cloth, instead of being impressed. by the 
block of the calico-printer. a] 

An obvious way of precipitating the oxide in the cloth must sug- 
gest itself to any person acquainted with the nature of metallic salts; 
namely, by printing the cloth.with any of the soluble. salts of this 
metal, cot on dipping it into,a solution of an alkali, or lime-water. 


There are many very serious objections to this mode.of effecting the 
end proposed. I shall confine myself to stating two: first, it. would 


et 


a nal 


~ 


54 Mordant for Calico-Priniers. 


be introducing an additional manipulation—an inconvenience which 
will be avoided by the use of the solution of the oxide in the alkaline 
carbonates above proposed; secondly, when a piece of cloth, treated 
by me in this way, was d through a dye-stuff, it was found to 
have received the colouring matter very unevenly, and exhibited a 
fainter colour than that par eg by the same dye-stuff to places mor- 
danted by the solutions of the oxide in the carbonates, although a 
ter quantity of oxide was, to all appearance, fixed in the cloth 
y treatment with the alkali than by the other way. In this manner, 
indeed, a very permanent rs ellow colour, a circumstance which 
ought not to be lost sight of by the manufacturer, may be produced 
in cloth, without its undergoing any other preparation. 


With Nutgalis. 


In infusion of nutgalls solutions of the salts of uranium occasion 
a brown precipitate: it was therefore to be anticipated that the co- 
lour given by this dye to the uranium mordant would be the same. 
The colour received is, in fact, a dull brown. This appears to be 
as permanent as the black produced by iron, and stands washing as 
well. When used in conjunction with the iron mordant, colours 
having all the varieties that can be formed from these two may thus 
be produced in the same bath of dye. To ascertain whether the 
brown colour of the uranium mordant was produced by the same 
eo (generally considered as the gallic acid) which produces 
lack with the iron, a piece of calico, previously dyed brown by ura- 
nium and galls, after being thoroughly washed, was boiled in a so- 
lution of muriate of iron, and, as might have been expected, was by 
these means changed to black. 


With Weld and Quercitron Bark. 
The colours obtained from these dying drugs resemble one another 
in every respect. They are yellow, brown, or faded-leaf colour: they 


pear as permanent in the sun’s rays as the yellow that is given vith 
aie, and will stand washing. If uranium, alumina, and iron, be 


a 
a . 
used together, a bright yellow, light brown, and dark olive green, as 
well as all the various combinations of these three colours, may be 
obtained by one bath of these dye-stuffs at the same time. ‘This 
brown colour gave the same indications of the presence of gallic 
acid as the one from nutgalls, when treated with solution of muriate 
of iron. 


With Fustic and French Berries. 


But the most valuable property of the uranium mordant is, its pro- 
ducing, with the above articles, a very agreeable and permanent 
colour, varying from a light red to a chesnut colour, The colour 
from French berries approaches nearer to pink than that derived from 
fastic. It might be imagined that the gallic acid is concerned in 
producing these colours, as well as the ones obtained from weld and 
quercitron bark, as the infusion of both fustic and French berries 
will give a black precipitate with a solution of iron, in the same man- 


The Results of Machinery. 55 


ner as the infusion of weld or of quercitron bark; and they are also, 
as well as the two latter, capable of giving an olive-green colour with 
the iron mordant, But, notwithstanding those strong grounds for 
supposing that the colour produced by fustic and French berries is 
a compound of gallic acid and uranium, when tried by the test before 
mentioned, of boiling with a solution of iron, the colour was found 
to be very little, if at all, altered. The calico-printer will find, by 
the use of the uranium mordant, that he will be enabled to print a 
very permanent, and, as I think, a very desirable colour, by the use 
of either of these two drugs, which have only hitherto furnished fu- 
gitive yellows with alumina, the one from French berries being par- 
ticularly worthless. If this colour may be said to change by being 
much washed, it is by becoming more red than at first. 


Turmeric. 


This dye is not capable of being fixed or rendered permanent in 
cloth either by this, or by any of the other mordants; and although, 
if the cloth be first dyed by turmeric, and then impregnated with a 
solution of a salt of uranium, it is changed to red, yet it returns to 
its original yellow colour with very little washing, indeed by merely 
holding it in a stream of running water. 

Turkey berries, sumach, and valonea, are so similar in their pro- 
perties to some of the drugs already noticed, that I have not consi- 
dered it necessary to make any trial with them. 

Annotta, when dissolved in an alkaline solution, the usual mode, 
I believe, of applying it, was not affected by uranium. 

It was also tried along with the red dying drugs madder and cochi- 
neal, as also with logwood; but as no discovery, likely to be useful 
to the manufacturer, resulted from my experiments, I shall not trou- 
ble you with any remarks upon these dyes, further than by saying, 
that the colour imparted to it by madder, resembled that given by 
this drug to alumina, only of a considerable darker shade; and that 
received from cochineal was of a slate gray colour. 

The oxide of uranium made use of by me was obtained from the 
pitch ore, or native sulphuret of that metal.—Rep. of Inven. 


The Results of Machinery. 
(Concluded from page 412, vol. 7.) 


Tur examples hitherto quoted have exhibited the progress of im- 
provement in works of the hand merely—manu/actures, properly 
so called; but itis further shown, that in the operations of the mind 
there has been the same constant striving after abridgment of labour, 
attended with the same beneficial results. 

‘*'To all of you who read this book it is no difficulty to count a 
hundred; and most of you know the relation which a hundred bears 
to a thousand, and a thousand toa million. Many of you are able, 
also, to read off those numbers, or parts of those numbers, when you 
see them marked down in figures. ‘There are many uncivilized people 
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who cannot.count twenty. They have no.idea what- 
nbers, beyond, per Wie sae baie at tosis fin- 
ir finger noe ir toes. How jgase-me:sbisined hie 
lority over { ( savages? * use science has been 
oF ais seateen diminish the amount of our mental 


ur, by teaching us the easiest modes of calculation. And how 
did we learn these modes? We learnt them from our schoolmasters.” 
: : . * * * 


s¢ When a boy has got hold of what we call the rudiments of learn- 
eye be poassased himself of the mest useful tools and machines 
hich exist in the world. He has got the means of doing that with 
extreme ease, which, without these is done.only with extreme 
labour. He has earned the time which, if rightly employed, will 
elevate his mind, and therefore improve his condition.” 
sibbe hts H 


“ The foot-rule of the carpenter not only gives him the standard 
of a foot measure, which he could not exactly ascertain by any ex- 
perience or any mental process; but it is also a scale of the propor- 

ns of an inch or several inches, to a foot, and of the parts of an 
inch to aninch. What a quantity of calculations, and of dividing 
by compasses does this little instrument save the carpenter; besides 
ensuring a much greater degree of accuracy in all his operations! 
The common rules of arithmetic, which almost, every boy in Eng- 
land now learns, are parts of a great invention for saving mental la- 
bour. The higher branches of mathematics, of which science arith- 
metic is a portion, are also inventions for saving labour, and for 

Oing what could never be done without these inventions. There 
are instruments, and very curious ones, for lessening the labour of 
all arithmetical calculations; and tables—that is, the results of cer- 
tain calculations, which are of practical use, are constructed for the 
same purpose. When you buy a joint of meat, you often see the 
butcher turn to a little book, before he tells you how much a certain 
number of pounds and ounces amounts to, at a certain price per 
pert This book is his ** Ready Reckoner,” and a very useful 

k it is to him; for it enables him to despatch his customers in half 
the time that it would otherwise require, and thus to save himself a 

eat deal of labour, and a great deal of inaccuracy. The inventions 
or saving mental labour, in calculations of arithmetic, have been car- 
ried so far, that Mr. Babbage, a gentleman whose name we haye 
twice before mentioned, has invented a calculating machine, which 
not only does its work of calculation without the possibility of error, 
but absolutely arranges printing types of figures, in a frame, so that 
no error can be uced in copying the calculations, before they 
are printed. e mention this curious machine, to show how far 
science may go in diminishing mental labour, and ensuring accu- 
racy. : 


* * * * 


“The effects of saving unprofitable labour are the same in all 
cases. The use of machinery in aid of bodily labour has set that bo- 
dily labour to a thousand new employments; and has raised the cha- 


The Resulis of Machinery. 57 


racter of the employments, by transferring the lowest of the drudgery 
to wheel and pistons. ‘The use of science in the assistance of mental 
labour has conducted that labour to infinitely more numerous fields 
of exertion; and has elevated all intellectual pursuits, by makin 
theit common processes the play of childhood, instead of the toil of 
manhood. | 

It can never be too strongly impressed on the public mind—per- 
haps it is not sufficiently so in the treatise before us—that wherever 
there is a saving of labour, whether in mental or bodily operations, 
there is uniformly a progression in improvement. Articles are made 
not only at less cost, but a great deal better; calculations and deduc- 
tions not only quicker but more accurately. The cloth produced 
by machinery is of a more equal and durable texture than that made 
by hand; and a pin is a more perfect cylinder than any hand could 
produce of so small a size. e slate and pencil may err, even in 
the expertest hands; but tables, which have stood the test of ages, 
never. Could all the labour which the common multiplication table 
has saved mankind, and all the errors from which it has protected 
them, only be calculated, the mind could hardly fail to contemplate 
with amazement, the vast good of which even this very simple, but 
most ingenious contrivance, has been the source, 

The absurdity of the prevailing prejudices against the use of ma- 
chinery is still further il ustrated by an analysis of some of the more 
recent cases of combination againstit. In December last, a band of 

cultural labourers, in the neighbourhood of Aylesbury, destroyed 
all the machinery of many farms, down even to the common drills; 
but they could not make up their minds as to the propriety of destroy- 
ing a horse-churn, and therefore they passed it over. But— 

** Why should the labourers of Aylesbury not destroy the harrows 
as well as the drills? Why leave a machine which separates the 
clods of the earth, and break one which puts seed into it? Why de- 
liberate about a horse-churn, when they are resolved against a win- 
nowing machine? The truth is, these poor men perceive, even in 
the midst of their excesses, the gross deception of the reasons which 
induced them to commit them. Their motive is a natural; and if 
lawfully expressed, a proper impatience under a condition which has 
certainly many hardships, and those hardships in great part produc- 
ed by the want of profitable labour. But in imputing those hard- 
ships to machinery, they are at once embarrassed when they come to 
draw distinctions between one sort of machine and another. This 
embarrassment decidedly shows that there are fearful mistakes at the 
bottom of their furious hostility to machinery.” 

The gross ignorance in which the agricultural peasantry are so 
generally sunk, may serve to account for the folly of these Ayles- 

ury men; but there have been other classes of operatives equally 
foolish, for whom no such apology can be offered. The prejudice 
against machinery has not been confined to peasants who can neither 
read nor write, but has been largely shared in by the (comparatively) 
well-educated and well-paid ns of our cities and fowns—by 
those even who ate most intimately connected with the diffusion of 
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books, and:are,de, ought! to be, better ac- 


workmen 

came to a series of reso- 

eH ap eNCe tN 6 of machinery in 

o; a ‘heavy tax. - The merits of this pro- 

} i red at the time, 

‘Magazine’’ for October 9,.1830, and need not 

therefore be gone inte again. . From the 5 men printers the 

mania passed to the journeymen bookbinders of the metropolis, from 

whem a circular appeared about aide a ar ‘upon their 
employers to give up the-use of a machine for beating books. 

7 Books, betore' they were bound in leather, used ‘to be beat with 
large hammers upon a stone, to make them solid. That work is now 
: aor oe Si enpangtay bed et ner setaketanacedies from the 
O) ion of his which was sheer:drudgery— the onl 
Suits oP hdadin lay which was so laborious that it rendered him unfit 
for the more delicate operations of bookbinding, which is altogether 
an art. The greatest blessing ever conferred — kbinders, as a 
body, was the invention of this machine. Why? [thas set at liberty 
a quantity of mere labour without skill, tofurnish: to labourers 
’ with skill. The master bookbinders of London and Westminster 
state, that they cannot find good workmen in sufficient quantities to 
do the work which the consumer requires.. The good workmen and 
the bad each were employedin the of beating, which called 
into action a certain muscular power of the arm and hand, which un- 
fitted them for the delicacy and rapidity of other operations of book- 
ene The good workmen were therefore lessened by the drud- 
gery of the beating-hammer; but the bad workmen, the mere labour- 
ers, whose work a very simple machine can do better, feel that they 
cannot compete. with this machine. “Why? They were indolent 
and dissipated, and the work which they neglected is now done with- 
out their aid; The greatdelay in inding was always occasion- 
ed.by the delay in beating. It was the.mere drudgery which the 
better men paid others to perform; and these mere drudges, by the 

of their work, kept the higher orders of bookbinders idle. 

And yet, in spite of their neg 0 all the bookbinders try to 

down the beating machine, which has a tendency, above all other 

things, to elevate their trade, and .to.make that an art which, in one 
division of it, was a mere labour... «0 ©. ’ 

© The objection of the bookbinders.to the beating machine offers a 
remarkable example of the inconsistenvy of all such objections. ‘The 
bookbinders have a machire called a plough, for cutting the edges of 
books, which is, probably, as old.as.the trade itself. A great deal 
of labour, and a great deal of. ial, are saved by this plough. 
Wie 1 they not require thata book should or with a ruler eval 
a pen-knife? They have ‘too, acting with aiscrew, te make 
the nk oli nad Sate: Seaman ia iron screw. will do ten 
times the work of a press witha wooden screw; and one of Bramah’s 
hydraulic presses, which has'power enough, if fully exerted, to break 
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a piece of wrought iron three inchesthick, will-do twenty times the 
work of the common iron screw:press.. bie ps that the mas- 


ter bookbinder’ shall use the: of the: power—that he 
may be compelled, at the time; to -use the labour of ten men 
instead of one. “The objection would be too absurd upon the face of 
it., But apress of any kind/is'an’old machine. A machine for beat- 
ing books asa new machines '!Working men, and other men, who 
it to Know. better, have attempted to draw: distinctions between 
old machines and new machines’ As it is, the inventors of machines 
generally go before their ages andthus'too many of them have either 
starved or struggled for years: with want, because their own genera- 
tion was net wise enough to-value'the blessings which science and 
skill had provided for it. «But: ifthe ordinary difficulties of esta- 
blishing a new invention, however valuable it might prove, were to 
be increased by the folly whichshouldsay, we will have no new ma- 
chines at.all, or at any rate, a machine shall become old before w 
willuse it; there would be amend to invertion altogether.” ) ©: 
After all, why should we be-surprised at journeymen printers and 
bookbinders entertaining such» mistaken notions when every body 
knows thatthese notions hewaidnaie n advocates in all walks»of 
lifesmeven the: very highest?) Have there not been ‘resolutions of 
justices as wellas of journeymen against machinery? And have not 
the walls of both houses of parliament resounded with complaints of 
the manifold evils which the progress of mechanical improvement is 
bringing on the country? e truth is, that the prejudice we are 
contending, against, pervades allranks of British society toan extent 
which it is quite humiliating to think of. It shows that with all'our 
freedom, all our facilities of acquiring ent and all our boast- 
ed enlightenment, great numbers of us are still in a state of great 
darkness—so deplorably blind, as tobe blind to the great source of 
all the blessings we enjoy: ‘Most truly was it remarked by the cor- 
respondent; to whose letter we have before alluded, that were such 
demands as those of the joarneymen printers to be listened to, the 
whole of that *¢ complicated machine of society, which it has taken 
centuries to construct and put together, would be: pulled ‘to pieées 
ina few months; and that it is to the refusal-of such demands, 
‘* England and Europe owe their present glory.”” ~The same view 
of the matter is. excellently enforced in the fullowing eloquent pas+ 
sages of the little treatise before us.» . | ee 
** Society must either go forward or backward. ‘There can bene 
halting place for any long periods »* *, * If the present*state of 
popular feeling were to prevail and extend—if the brute force which 
seeks to destroy machinery were not to be put-down bythe power 
of the laws, and if the unwise prejudice which desires to depress it 
could not be conquered Wi i reason—the glory. and’ pros- 
perity of this ‘country would begone’ for ever.» We® 


reached the end of our career oftimprovement. We should'begin a 
backward races and it would’ remam® for the inquiring ‘savages of 
such coubtriesas New Zealand-and Otaheite to marehforward. ‘The 
night of the dark ages would:veturn'te Europe.) o> 

. * * 
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any act of’ folly, drive; capital away from them, and famine, 
— al sepaberPrapinejauid over eherdvibtel 
calamity, follow ‘this*annatural violation of the laws of God 
and tian. The twenty millions ‘would ’soon be reduced to’one mit- 
lionsthe country would fall-back.a thousand years. We should all 
besidle, but our idleness would not feed or clothe us; we might all 
desire to labour but there would: be no accumulation to give us pro- 
fitable labour. We should all be prodigals who had spent our sub- 
stance, and there would be no forgiving *s home where our 
misery might be pitied and relieved when it is past endurance. The 
friend whom we had driven from us would-never return. We could 
~go to the capital; the capital: would not come back to us. The 
would Redepe ulated, and’ rendered barren; and then the'few 
that remained would have slowly to emerge from poverty and bar- 
barism, by geing back to the arts which the world has been labori- 
ously acquiring for thousands of years.” Vie PMO 
Are there, then, really no evils attending the jntrodaction of im- 
provements in machinery? It is admitted that “ —— change pro- 
duced by the substitution of a perfect machine instead of an imperfect 
one, of a cheap. machine instead of a dear one,” is a change which 
‘+more or less affects the interests of capitalists as well as of work- 
men,’? and ¢*has more or Jess in it of the positive suffering and heart- 
wearing uncertainty which eg to all change:” but it is on the 
other hand, very justly observed, that any injury such improvements 
may cause to individuals is only partial and temporary, while’ the 
benefits flowing from them are universal and permanent.’ “ Every 
improvement brings healing upon its wings, even to those for whom 
it isa momentary evil—if it displace their labour or their capital 
for a season, it gives new springs to the general industry, and calls 
forth:all labour and all capital to- higher and more successful’ exer- 
tions.” Theevils, too, attending that state of change which neces- 
sarily follows a state of improvement, are susceptible of great miti- 
— 3} @ wise government may do much towards that end—individual 
oresight and exertion still more. ‘What the British government 
might accomplish in aid of British industry, the author of the tréa- 
tise before us, professes not to discuss; but he has devoted a con- 
cluding, chapter to showing the working people ‘* the means which 
they possess: in themselves ” to bear up against — change that 
can befall them. _. The first.thing, he says, they should do, is to get 
knowledge—such knowledge, that when deprived of one employment 
they may easily turn to another; the next, to get capital, is, to 
lay by some money, on which they may fall back for support when 
they cannot dispose of their labour to advantage. No.one can find 
fault with these preceplss so'far as they go they are excellent; but 
who can say they go far enough? Are the means of getting know- 
ledge and saving money so certainly within the reach of ev work- 
ine eae in this country, that it can be fairly said to be hisiow Teale 
if he is not possessed of a con tent share of both? ~ not the 
ed by artificial obstractions— 
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t in mechanical improvement which it is the pré- 
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to write books for the people. Although 'p professing to do 
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to themselves, ‘to leave one-half. oi ye business undone. 

'e think that no one ca eigen that ifthe chairman of the Society 

for the diffusion of ah Knowledge had been still plain Henry 
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over the dienstyy thie wholeof **that part of the question which be- 


longs to the duty of a government” is left untouched! Not alto- 

er antouched, however; for ‘the treatise before us sys 
nothing about what the people shodtd demand from their rulers, it is 
not wanting in significant hints Of what the rulers will do if the peo- 
ple should think of taking the’rédress of their grievances into their 
own hands. “At page 25 we meet with these words—*if the laws 
were passive, which they will not'be; the most ignorant of the labour- 
ers'themselves would see,” &¢. “The ‘portentous ‘ which they will 
not bey’ is given in the original,"as here, ‘in italics, to be ah the 
fact more forcibly on the mind of ‘the reader, that the reader is speak- 
ing as with the voice of authority.” ‘The “ schoolmaster” oh eae 
chokes to-discourse to you of popular grievances, but he shakes his 
birch as usual. Surely this littlé display of power cbight' Well tive 
been'spared. If it be true, (as°who cat doubt?) that nothing 80 dis- 
poses mento submit to hardships asa knowledge of the causes to 
which they areowing, and a conviction’ that they are in a course of 
being speedilywemedied, so; on the other hand, it is very certain that 
if you tell a man that every thing depends on himself, when both you 
and-he know ‘well that much depends on others, and if yor rther 
make use of the terrors of the law to enforce this delusive half view of 
the case, nothing is more likely’to make the counselled tarn a deaf 
ear to those who counsel him. **Get knowledge and get money” — 
this is the sovereign panacea of the Useful Knowledge Society; but 
experience tells us there are many difficulties and obstructions in the 
way of getting knowledge and money, which, originating with the 
government, ought by the government to be first removed. It is al- 
together fallacious to say that the remedy “rests with the people 
themselyes’’—fallacious at least, in the sense in which these words 
are-used by the Useful Knowl Society: for, to reconcile them 
to teuth, we must include in ps ati with the people themselves” 
the right and the duty of petitioning for a redress of grievances; 
which right and duty are passed ‘over by this society as of no account 
in-rélation to the question of want of employment. The society re- 


commend, that. when a workman is ‘thrown idle by machinery, he 


work out his*freedom. And they blink it—not because it is 
workman should be told this—but because it is unfit for @ society, 
whose leading members have ‘become Ministers of State, to play a 

longer the part of political agitators. "We said, at the first esta inh 
ment of this society, that it was not likely to work well for any great 
length of times and that it ewed itg first chances of success mainly 
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to the circumstance of its rs being, for the time, in (what 
is called) opposition to the dhrerdinetit—a! for the Roost iat the 
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piecemeal from the trough, and shaped by hand into longish rolls, 
upon two moveable baking-boards, supported by small iron pillars, 
having castor-wheels at top: these pillars are in three rows, extend- 
ing from the trough to the two rolling machines; and along the cas- 
tors upon their tops the baking-boards are pushed, by hand, towards 
the rollers, under which the dough is rolled out into thin cakes, by 
their backward and forward swinging motion. ‘The baking-boards 
are now pushed out, by hand, from under the rollers, and slided 
along three other rows of epee connecting the two rollers with the 
two cutting machines, each containing forty-two hexagonal dies, un- 
der which they are momentarily placed, and eighty-four biscuits thus 
cut out by a single stamp of the two machines. The kneading, roll- 
ing, and stamping portions of the machinery, being all separate, can 
consequently be put in motion or at rest at the will of the baker. 
By the machinery at Portsmouth, under Mr. Grant’s superintend- 
ence, 160,000 pounds of biscuit can be manufactured in twenty-four 
hours—constituting a day’s ration for the crews of twenty sail of 
the line; and with eight or ten such pieces of machinery, biscuit ra- 
tions may be daily manufactured for 160,000 men, being the greatest 
number of seamen and marines employed during the hottest period 
of the war. About 5,000/. has been expended in erecting the baking 
apparatus at Portsmouth; a considerable portion of which expense 
was naturally occasioned by the alterations and improvement? con- 
sequent on the erection of a new piece of machinery; but even this 
sum will be refunded to government during the first year of its em- 

loyment, by the saving made. This saving of expense, however, 
is not the only recommendation—the biscuit being free from fluti- 
ness, and in every respect more palatable than that baked by hand, 
in consequence of being more thoroughly kneaded. From the rapi- 
dity of the manufacture, also, no more biscuit need now be baked 
than is required for immediate use, from the supply by this process 
being as certain as it is rapid; so that our seamen will in future have 
always fresh-baked and wholesome biscuit served out to them, even 
on foreign stations, instead of the stale, mouldy, worm-eaten, and 
unpalatable contract trash generally furnished during the war, which 
had often been baked for years before issued. It is only those who 
have been doomed to the penance of the contract flour and biscuit 
that can duly appreciate the great boon conferred upon our brave 
seamen by this project of the government; the above articles now 
supplied to the navy being very superior in quality to those furnish- 
ed the merchant service—such, indeed, as are fitting for any gentle- 
man’s table; and all this at a much lower cost than the former contract 


“i. 

e first bags of biscuit of this manufacture having, in addition to 
the usual King’s mark of the broad arrow, the word # machinery” 
stamped in capital characters a them, this novel and imposing 
symbol at once struck the eyes of the superstitious tars as something 


very mysterious, and many were the golutions attempted of the enig- 

ma; until one, more deeply read than the rest, dropping upon one 

knee, and rolling his quid round and round in his mouth, while 
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tracing with his finger and spelling and re-spelling over and over 
the ominous word, at mn started up from his reverie, and ex- 
claimed with an oath, ‘* Why, it aan’t only the name of the squab 
of a baker—Mac Henry, Mac Henry, that’s all that’s in it!’ and 
the ‘* machinery biscuit’? is now, consequently, known among the 
tars by the cognomen of ‘* Mac Henry’s biscuit.” . C. 

[Literary Gazette. 


The Silver Isis Medal and Five Pounds were presented to Mr. T. 
Lowruorr, 25 Crescent street, Euston Square, for his Emery 
Cloth; samples of which have been placed in the Sociely’s Repo- 
sitory. 

Tuere is an immense consumption of sand paper and of emery 

per, both in private families for cleaning furniture and utensils of 
iron and steal, and still greater in manufactories of hardware of all 
descriptions. But paper is so brittle that it will not hold together 
after meri been used a little while, and, unfortunately, this hap- 
pens just when its quality as a polisher is the best, from the coarser 
grains of sand or emery having been rubbed off. 

By substituting the cheapest kind of calico for paper, the candi- 
date has produced an article, the durability and utility of which far 
exceed the additional cost required by the substitution of cloth for 


paper. 
The sand, pounded glass, and emery, are to be sorted by washing 


over in the usual way, and then are to be dried for use. 

The calico best suited for this purpose should be thirty-two inches 
wide, of a strong even thread, but not too coarse, and which has been 
as little dressed as possible. It is to be put into stretching frames 
two yards long, and, after being wetted with warm size, is to be 
stretched to a width of thirty-six inches. The size employed for 
this purpose is composed of 2 Ibs. of good glue, disestved in six 
quarts of warm water, and then mixed with two quarts of water that 
has previously been boiled with half an ounce of alum; and six 
ounces of good wheaten flour. The mixture is to be put over the 
fire in any convenient vessel, and, when it begins to bubble, is to 
Bs8 greg out into a pan for use. 

n the dry calico, still in the frame and stiff with the coating of 
size, is to be laid on another coat of a stronger size, made by dis- 
solving 4 Ibs. of glue in three quarts of warm water, and adding one 
pint of the first size, me with an ounce of gum arabic and an 
ounce of gum tragacanth. 

While this strong size is yet wet, the emery, sand, or glass-powder, 
is to be sifted on as evenly as ible, and the calico is again set to 
dry, and is afterwards brushed, to remove the loose particles: a se- 
cond coating of strong size is then to be laid on, and is to be covered 
with another layer of sifted emery, &c. It is then again to be dried 
and brushed, and is now sy | to be removed from the frame, and 
cut up into sheets for sale or for use. —[{ Register of Arts. 
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On the Illumination of Light-Houses. By Lieut. Tuomas Daum- 
mon», Of the Royal Engineers. 
{From Abstract of Meeting of Royal Society.) 


Tue author, after briefly describing the different methods at pre- 
sent employed for illuminating light-houses, proceeds to detail what 
he considers an improvement upon those now in use. This consists 
in substituting for the Argand burners a small ball of lime, ignited 
by the combustion of oxygen and hydrogen. 

From this small ball, only three-eighths of an inch in diameter, so 
brilliant a light is emitted, that it equals in quantity about thirteen 
Argand lamps, or 120 wax candles; while, in intensity or intrinsic 
brightness, it cannot be less than 260 times that of an Argand lamp. 
These remarkable results are deduced from a series of experiments 
made lately at the Bare’ Py and, having been repeated with 
every paee and by different individuals, there seems no reason 
to doubt their accuracy. In the best of our revolving lights, such as 
that of Beachy Head, there are no less than thirty reflectors, ten on 
each side. iL then, a single reflector, illuminated by a lime-ball, be 
substituted for each of these ten, the effect of the three would be 
twenty-six times greater than that of the thirty. On account of the 
smaller divergence of the former it would be necessary to double 
their number, placing them in a hexagon instead of a triangle. In 
this case the expense is estimated at nearly the same. This method 
was tried lately at Purfleet in a temporary light-house, erected for 
the purpose of experiments by the corporation of the Trinity-house, 
and its superiority over all the other lights ‘with which it was con- 
trasted was fully ascertained and acknowledged. 

On the evening of the 25th of May, when there was no moon-light, 
and the night dark, with occasional showers, the appearance of the 
light viewed from Blackwall, a distance of ten miles, was described 
as being very splendid. Distinct shadows were discernible, even on 
a dark brick wall, though no trace of such shadows could be per- 
ceived when the other lights, consisting of seven reflectors with Ar- 
gand lamps, and the French lens, were directed on the same spot. 
Another striking and beautiful effect peculiar to this light was dis- 
cernible when the reflector was turned, so as to be itself invisible to 
the spectator. A long stream of rays was seen issuing from the spot 
where the light was known to be placed, and illuminating the hori- 
zon to a great distance. As the reflector revolved, this immense 
luminous cone swept the horizon, and indicated the approach of the 
light long before it could itself be seen from the position of the re- 
flector. 

These singular effects, must not, however, be understood as _ con- 
stant accompaniments of this light, for on a moon-light night, or when 
the weather is very hazy, they cease to appear.—{ Jour. of Roy, Ins. 
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Ciement’s Experiment. 


Photometer, or Instrument for measuring the relative Intensity of 
two Pencils of Light. By Mr. W. Rrreure, A. M. F. R. 8. 
{From the Transactions of the Society of Arts.] 


A PHoromerer is an instrument for the purpose of comparing the 
relative intensity of light given out by different bodies in a siate of 
combustion or incandescence. ‘There are two modes of measuri 
light, either by the actual comparison of the lights themselves, or o 
the shadows produced by intercepting part of the lights. The for- 
mer was employed by Houguer, tine is owing the construction 
of the first photometer, and the latter by Count Rumford. 

The general mode of operating is the same in both; that is, the 
two lights or shadows to be compared are brought to an apparent 
equality on a particular spot, and the relative intensity is obtained 
by measuring the distance from this spot to each of the luminous ob- 
jects, and then squaring the distance so found. Thus, if the lights 
or shadows of two lamps are equal, one being at the distance of two, 
and the other of three feet, the illuminating power of the former will 
be expressed by four, and of the latter by nine. 

In practice, it is found more convenient to have the lights sta- 
tionary, and to move the ometer, than the reverse; and it is on 
this latter principle that Mr. Ritchie’s photometer is constructed and 
employed. It consists of two mirrors, placed at right angles to each 
other within a wooden box open at both ends, in order to admit the 
rays from the two luminous objects to be compared: these rays are 
reflected upwards to a slit in the top of the box, which slit is covered 
with semi-transparent white paper. A wooden trunk, widening up- 
wards, is raised upon this slit, for the purpose of enabling the observer 
to compare the two portions of reflected light without disturbance 
from any other rays. The two lights to be compared, and the two 
mirrors, being brought into one straight line, the photometer is to be 
moved along this line till the reflected rays from both objects appear 
to be precisely equal: the relative distance of each from the photo- 
meter being then measured or read off, these numbers squared give 
the relative intensity of each light —{[ Rep. of Pat. Inven. 


Ciement’s Experiment—Easy Mode of Repeating it. 

Tne very curious, and apparently paradoxical experiment, first 
described by Clement, in which air, gas, or steam, issuing with force 
from a hole in a flat surface, did not blow away a platter or other flat 
and extended body, but rather caused its adhesion, has been repeated 
since in a great variety of forms. M. Hachette contrived a simple 
little oe ps by which every one was put in possession of the 
power of witnessing the effect: and such facilities are valuable, be- 
cause they rapidly extend the knowledge of curious effects, and cause 
them to be still more extensively pursued and investigated. ‘The 
experiment may be still further simplified in the following manner. 
When the fingers of the open hand are retained as close to each othe: 


On the Discharge of a Bullet from a Gun. 69 


as they can be, still there are certain slit-like intervals between them 
extending from joint to joint. Let the hand be held horizontally with 
the pn downwards, apply the lips to the interval between se- 
cond and third fingers nearest to their roots, and then blowing with 
force,a strong jet of air will of course issue from the aperture at the 
under side hand. Now, put a piece of paper or a card three 
or four inches square against that aperture, and again blow; it will 
be found that the paper will neither be blown away, nor fall by its 
own weight, but will be pressed upwards against the hand the 
issuing current of air, so long as that current continues. The mo- 
ment it ceases, the paper will fall away by its own gevity, in obe- 
dience to the ordinarily active laws of nature.—M. F. 
(Jour. of the Roy. Institu. Feb. 1830. 


On the Discharge of a Jet of Water under Water. R. W. Fox, Esq.” 


Tue following letter is addressed to the Editors of the Philosophi- 
cal Magazine.t 

“TI am not aware, that it has been before noticed, that a jet of 
water discharges the same quantity, in water, as in air, in a given 
time, without reference to the depth or the motion of the water, at 
least within certain limits. Thus when the experiment was tried 
with a head of water six feet high, the same orifice discharged equal 
quantities in equal times, in air, in still water, and in a rapid stream, 
moving at the rate of about six feet in a second; the jet having in 
one case been turned with the current, and in another against it: and 
when, by lengthening the tube, the aperture was submerged to the 
depth of fifteen feet, the effect was the same as at the surface, under 
the pressure of an equal column above it. These results have been 
obtained by my brother Alfred Fox and myself, and you may per- 
haps think them deserving a place in your magazine, if they should 
appear to you to be new. 

‘¢ We sometimes coloured the water, when the jet appeared to 
pass unbroken to a considerable distance under the water.”—Jb. 


On Preventing the Discharge of a Bullet from a Gun by the Finger. 


Ar the sitting of the Helvetic Society of Natural Sciences of the 
28th July last, a letter was read from Dr. Flachin of Yverdaun, rela- 
tive to an experiment before mentioried to the society, in which the 


* By a reference to the 2nd volume of this Journal, page 61, it will spots that 
experiments on this very subject, with a similar result, were made by James P. 
Espy, of Philadelphia, in the year 1828, These are his words: * I have lately as- 
certained, by some experiments in hydraulics, (which I shall publish before long,) 
that as much water runs out in a given time through a hole in the side of aves- 
sel containing water under a given head, when the egress is made below the 
surface of water, as when it is made in the open air.” 
t Vol. viii. p. 342. 


70 Mr. Cowrrr on Paper Making. 
ball was prevented from leaving the bottom of a musket when the 


gunpowder was fired, sim tting the ramrod upon the ball, 
and the end of the finger aA wey He supposes the effect 
may be explained be circumstance, that near the charge the bal! 
has a very small velocity compared to that impressed upon it by the 
expansive force of the gases from the fired gunpowder, when exerted 
during the whole of the time in which it is passing along the barrel. 
It is well known that the effect thus accumulated is the reason why 
long pieces carry further than short ones, and why the breath of a 
man, which cannot exert a pressure of more than a quarter of an at- 
mosphere; may, by means of a tube, throw a ball to the distance of 
sixty steps. e experiment above requires great care, especially 
as to the ——— of the piece, which is very liable to burst in the 
performance of the experiment. *—[ Jb. 


New Lamp. 


Amone the useful applications of scientific knowledge to our im- 
provement in domestic articles, we have this week to mention a lamp 
of a new construction, and on a new principle, which was exhibited 
on Friday at the Royal Institution, and one of which is now burning 
on our table before us, affording us the light by which we describe its 
brilliancy and qualities. It is the invention of Mr. Parker; 
and certainly for illumination is equal to oil gas, which it surpasses 
in steadiness and equability. The essence of the invention is, that 
a column of air keeps the oil always at the proper height of the wick, 
so that the flame is continually of the same splendour, without flick- 
ering. Yet the machinery is most simple, and the form agreeable. 

ere are no rims to cause shadows; and altogether we do not know 
when we have been more pleased with a thing of the kind for daily 
use or ornament. The new lamp is truly a new light.—[ Zit. Gaz. 


Extraction of Potash from certain Minerals. 


Tus alkali, so important in the arts, may, it is stated, be extract- 
ed from minerals containing it, by a very ample process. This con- 
sists in merely calcining them with lime, and then leaving them for 
some time in contact with water, which is afterwards filtered and 
evaporated. M. Fuchs, as quoted in the Ann. del’ Industrie, states, 
that he has in this manner obtained from 19 to 20 per cent. of pot- 
ash from felspar, and from 15 to 16 per cent from mica.—Jb. 


On the Machinery for Making Paper. 


Ata meeting of the Royal Institution, in London, Mr. Cowper read 
a paper on the recent improvements in paper making. 

These observations were intended as an appendix to a lecture on 
the same subject, delivered by Mr. Millington in this Institution two 


* Bib. Uniy. 1830, p. 447. 
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or three yearsago. Mr. Cowper described the mode of making pa- 
r by the machines of Hard and Fourdrinier, for the sake of th 
of his auditors who were not present at the former lecture. Next, 
the beautiful machine invented by Mr. Dickenson was illustrated 
by drawings and experiments. is machine differs considerably 
from Fourdrinier’s: in the latter, the pulp flows upon a horizontal 
web of wire, about thirty feet in length, stretched on rollers, upon 
which it revolves; the water from the pulp flows through the web, 
and leaves the paper on its surfaces and as the water drains from the 
pulp merely by its own weight, it requires about 11 feet in length of 
wire-web, moving at the rate of 22 feet per minute, or; in other 
words, half-minute time, to allow the pulp to become sufliciently set 
before it can be taken off the wire. In Mr. Dickenson’s machine, 
a perforated brass cylinder, about 20 inches in diameter, covered 
with wire-web, and nearly immersed in the pulp, is substituted for 
the endless web in Fourdrinier’s.. The idea is very ingenious. The 
cylinder is turned truly inside and out,—it is perforated all over by 
holes and grooves, so disposed that when covered first with a layer 
of plain wires, and afterwards with the wire-web, there is no part of 
the wire-web which does not communicate with the interior of the 
cylinder. The ends of this are closed, and it revolves on a hollow 
spindle or pipe, which has two or three small branch pipes, bent 
p eat within, but not touching the cylinder: these pipes, from 
their action, may be called siphons. An air-pipe enters the hollow 
spindle at one side of the cylinder, and is bent towards the interior 
upper surface, where it is united to a sort of trough, the edges of 
which apply themselves closely to the interior, by means of packing, 
i. e. the interposition of any elastic substance. A vacuum is con- 
stantly produced in this trough by the air pump: the trough extends 
8 or 10 inches along the circumference of the cylinder, all of which 
part is above the surface of the pulp, in which the rest of the cylin- 
deris immersed. As the cylinder revolves, the water flows through 
the wire-web into the interior, whence it issues by the siphons through 
the hollow spindle. The current of water flowing through the wire 
draws the floating fibres against the cylinder, and the paper conti- 
nues forming, till, in the course of its revolution, it rises over the va- 
cuum trough. Here the pressure of the atmosphere comes into action, 
and the remaining water is instantly forced through the wire-web, 
and the sheet taken up by a blanketed roller. The paper is thus 
made in the space of a few inches, the machine moving at the rate 
of 48 feet per minute. Mr. Cowper exhibited a ae model of 
the machine invented by him for preventing the loss, by what, we be- 
lieve is technically called shavings; a loss varying from one-sixth to 
one-twelfth of the whole paper manufactured. ‘The model was furnish- 
ed with a reel of tissue paper, about 200 feet long: the longitudinal 
cutting is effected by circular knives, and the transverse cutting by 
a serrated knife, which divides the paper easily, accurately, and 
with a sufficiently small edge. A drawing was also exhibited, to il- 
lustrate Mr. !bbotson’s new strainer for preventing the knobs which 
are sometimes found im paper. Mr. Cowper concluded by noticing 
the gratifying results of the improvement in paper making and print- 
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